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wherein R 1 and R 2 independently represent hydrogen atom, a halogen atom, carboxyi group and the like; J 1 represents 
a 5- or 6-membered heteroaromatic ring; W 1 represents -CH=CH^.-Cf C- | :-CH 2 CH2- and the like; A 1 represents phe- 
hylene group, pyridinediyl group, furanidiyi group and the like; G? represents oxygen atom, carbonyl group, ethynyl 
group and the like; p represents ah integer of from 0 to 3; G 2 rep resents ^phehylene group, furandiyl group, tetrahydro- 
furandiyl group and the like; G 3 represents -CH 2 ^ or single bond; m and n represent an integer of 0 or 1; and Q 1 
represents an acidic group. 
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Description 

•/. Technical Field 

5 .[0001] The present invention relates to a medicament useful for preventive and therapeutic treatment of microbial 
:; : infectious diseases. 

Background Art 

10 [0002], For preventive or therapeutic treatment of infectious diseases caused by microorganisms, various antibacte- 
rial agents have so far been developed, and. drugs such as {J-lactam antibiotics (penicillins, cephems, monobactams, 
carbapenems, and penems), aminoglycosides, quiriolbnes, macrolides, tetracyclines, rifamycins, chloramphenicols, 
and phosphomycins have been practically used. However, with the increase of clinically used amount of antibacterial 
agents/remarkable numbers of resistant bacterial strains to these antibacterial agents have emerged, which becomes 
*5 a serious problem in the treatment of Infectious diseases. 

[0003] Examples of problematic bacteria, which cause particularly intractable or serious infectious diseases among 
those caused by resistant bacteria, include Pseudomonas aeruginosa and methicillin-resistant Staphylococcus aureus 
(MRSA). Antibacterial agents effective against these bacteria have been limited so far, and it is not certain whether or 
not therapeutic efficacy of the currently available drugs will be expected in the future. In particular, no drug is available 
2Q ., at present by which specif icalty high efficacy against resistant Pseudomonas aeruginosa can be achieved. With the 
increase of aged pop ulation and the popularization of sophisticated medical technologies including human organ trans- 
■ plantatiori and anti-cancer treatments, infections frequently occurring particularly in patients with reduced immunity, i. 
e., so-called opportunistic infections, have become an extremely serious problem in the clinical field, and under the 
circumstances, early deyelopments of measures against the resists 
25 [0004] Recently, the presence of drug efflux pumps has recognized as a bacterial excretion mechanism of drugs 
••• through researches on resistance acquiring mechanisms of resistant bacteria. In earlier researches, a pump that spe- 
cifically excretes a tetracycline antibacterial agent from bacterial cells was identified in 1 980 by the group of Levy, and 
:. ; the discovery was noted as a major factor of the resistance to tetracycline (L McMurry, Proc. Natl. Acad. Sci. U.S.A., 
• 77, 3974, 1980). Furthermore, based oh recent researches/ the presence of multidrug-excreting drug efflux pumps 
30 was reported in Escherichia coli, Pseudomonas aeruginosa, Bacillus subtiiis, Staphylococcus bacteria, Diplococcus 
pneumoniae, and Neisseria gonorrhoeae. Four multidrug efflux pumps have so far been reported as homological drug 
efflux pumps deriving from Pseudomonas aeruginosa, and they have been considered as a cause of low drug sensitivity 
inherent to Pseudomonas aerug/nosa (K; Poole et al., J. Bacteriol., 1 75, 7363, 1 993; K. Poole etaL, M. Microbiol., 21, 
. 713, 1996; T Kohler et al., M. Microbiol., 23, 345, 1997; T. Mine et al., Antimicrob. Agents Chemother., 43, 415, 1999). 
35 ' [0005] The drug efflux pumps of Pseudomonas aeruginosa excrete various drugs including f^lactarns, tetracyclines, 
. chloramphenicols, and quiriblories, to which the drug resistance of Pseudomonas aeruginosa \s attributable. 
[0006] In orderto overcome the problem, it will be effective to develop an antibacterial agentthat has a novel structure, 
by which resistance acquisition due to a drug efflux pump, one of factors of resistance acquisition, can be avoided, or 
develop an agent for a combinational use with currently available antibacterial agents that can restore their efficacy 
40 by inhibiting functions of drug efflux pumps, 

[0007] In recent years, the rational drug design has been recognized as an important approach in the drug design. 
The method can be divided mainly into two categories. One is a method applied when three dini ensional info rmation 
of a target protein or the like has been revealed, by which hovel compounds are designed on the basis of the data. If 
a crystal structure is revealed in a ligand-bound state, designs will be made easier. The other method is applied when 
45 the coordinates pf a target have not been revealed. In this case, a method is adopted wherein a modeling is carried 
' out on the basis of structu re-activity correlation between a compound having ah activity and derivatives thereof as well 
as their three dimensional structures; and results are utilized for a novel design. 

[0008] Examples of typical techniques for the latter method include, for example, rriethods using the following pro- 
• grams arid the like: CATALYST™ (Greene et al., J. Chem. Inf. Comp. Sci., 1994, 34, 1297-1308), DISCO (Martin Y 
50 : c, et al.; J,: Cbrnp: Aided MoL: Design; 1993, 7, 83-102), COM FA (Cramer R. p., J, Am, Cherh. Soc, 1988, 110, 
5959-5967): By using these; programs arid by imputing and analyzing the information of the correlation between struc- 
,• tures and activities as well as information of the structures, three dimensional coordinates (pharmacophore) that indi- 
- cate conditions required for expression of the activity can be obtained. Use of accurate pharmacophore improves 
accuracy of the design, and. highly contributes to efficient creation of effective medicaments; In addition, activity of a 
55 compound can be expected by using the res Lilting pharmacophore. Recently, such approaches have been intensively 
made. For example, international Publication WO98/0491 3 . discloses the backgrounds and the like, and examples for 
reduction to practice as well as examples of practical applications. 
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v Disclosure of the Invention 

. [0009] : . therefore, an object of the present invention is to provide a novel medicament for the treatment of. infectious, 
diseases that improves therapeutic efficacy of an agent against pathogenic microorganisms, in particular, a rnedicament : 
5 that acts oh a microorganism with acquired resistance to an antimicrobial' agent, and. eliminates the resistance of the 
. bacteria by inhibiting a drug eff lux pump so as to improve preventive angVor therapeutic effect of the antimicrobial agent. 

[0010] The inventors of the present invention conducted various researches to achieve the foregoing object. Namely, 
. they selected compounds having resistant-eliminating effect from novel and known classes of compounds by applying 
criteria relating. to improvement of the eliminating action on the resistant to antimicrobial agents using Pseuddmohas 
. ; aeruginosa hay i n g: acq uired resistance, and p repared derivatives thereof arid investigated their activities. Moreover, 
they succeeded in constructing a pharmacophore indicated by specific coordinates by using techniques which involve 
conformational analysis of the derivatives and analysis of correlation between the conformations and activities. As a 
result, they found that the compounds that fit the pharmacophore had an inhibitory activity on drug efflux pumps of 
• Pseudomdnas aeruginosa. The present invention was achieved on the basis of these findings. ; 
1 * [0011] ; The present invention thus provides a medicament for preventive and/or therapeutic treatment of microbial 
. . infections, which comprises as an active ingredient a compound rep resented by the following general formula (I), a 
physiologically acceptable salt thereof , or hydrates thereof, wherein: 
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jlA_ W 1_ A 1_ (G 1 )m _ I C H{R 3 ) j- (G 2 )nr - G 3_ Q 1 (I) 



R 1 and R 2 independently represent hydrogen atom, a halogen atom, carboxyl group, ah alkoxycarbonyl group, an : 
amino group which may be substituted, an alkyl group which may be substituted, an aryl group which may be 
substituted, or a. heterocyclic group which may be substituted, or R 1 and R 2 may bind to each other to represent 
a saturated or unsaturated 5- to 7-rnembe red ring formed together with two adjacent ring-mem bered atoms of J 1 
3d to which R 1 and R 2 :bind; :^ 

R 3 represents hydrogen atom, : hydroxyl group, or an aikoxy group; ; 
J 1 represents a 5- or 6-membered heteroaromatic ring; : 

W 1 represents a group selected from the group consisting of -GHfCH-, -C^C-, -CH 2 CH 2 -; ,-OCH 2 -, -SCH 2 -, 
«OCH 2 Of, -CH 2 0-, ^CH 2 -, -CO-, -CH 2 CH 2 CH 2 -, . -CH 2 NH-i . -NHCH 2 -, -CH 2 S-, • -CONH-, -CH 2 SCH 2 -,. 
35 ."; : : -CH=CH-CONHt arid -CH 2 OCH 2 - (each group binds at its left end to a ririg-membered atom of J 1 ) or single bond; 
. ; A 1 represents a pheny lene group which may be substituted, a pyridinediy I group which may be substituted, a 
; furaridiyl group which may be substituted; a thiophenediyl group which may be substituted, a benzofurandiy I group 
'■ ■ ; ■ which may be substituted, a behzo[b]thiophenediyl group which may be substituted, a benzoxazolediyl group which 
, may be substituted; a benzotN^ 
to. may be substituted,, a quinazolinediyl: group which may be substituted, a benzotriazinediyl group which may be 
, substituted, a 2H-chromenediyl group which may be substituted, a quinolin-4-one-diyl group which may be sub- 
stituted, an azaqulnoliri-4-one-diyl group which may be substituted, a quinolinediyl group which may be substituted,, 
a thiadiazolo[3,2-a]pyrimidinediyl group which may be substituted, or a thiazolo[3,2-a]pyrimidinediyl group which 
may be substituted; 

45 G 1 represents oxygen atom, carbonyl group, ethynyl group, -CH=N- ( -N(R 4 )-CO-, -(CH 2 )-N(R 5 )-CO-, -N(R 6 )-, -N 

(R^-SO^, -S0 2 -N(R 8 )-, -CON(R9)-, -C(=CHR10)-, -C(R1 1 )=C(R1 2 )-, -NHC0-C(R13)(R14). | -C0NH-C(R15)(R16). 
or TCH 2 0(CH 2 ) q - wherein R 4 ( R 5 , R 6 , R 7 , R 8 and R 9 independently represent hydrogen atom, hydroxyl group or 
an alkyl group which may be substituted; R 10 represents cyano group, carboxyl group or an alkoxycarbonyl group 
which may be substituted; R 11 and R 12 independently represents hydrogen atom, a halogen atom, ah alkyl group 

so . which may be substituted, or an aryl group which may be substituted, or R 11 and R 12 represent a ring formed by. 

binding to each other; R 1 3 and R u independently represent hydrogen atom or an alkyl group, or R 13 and R 1 l 
represent an alkylene group formed by binding to each other; 
. R 1 ^ and R 16 ;independently represent.hydrogen atom or an alkyl group, or R 15 and R 16 represent an alkylene group 
formed by binding to each other, and q represents an integer of from 0 to 5; 

55 : ; p represents ah integer of from 0 to 3; 

• G 2 represents a phenylene group which may be .substituted, a. furaridiyl group which may be. substituted, a tet- 
rahydrofurandiyl group which may be substituted, a pyridinediyl group which may be substituted, a thiazolinediyl 
group which may be substituted, an. isoxazolidinediyl group which may be substituted, a 1 ,3-dioxplanediyl group 
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which may be substituted, a thiophenediyl group which may be substituted^ a pyrimidinediyl group which may be 

substrtu^ R 18 , Riband R 2( > independently represent hydrogen 

; atom, a halogen atom. ah alkyl group which may be substituted, or an aryl group which. may be. substituted, or 

represent' a ring fomied by Rl 7 and R 18 bound to each other, and/or a ring formed by R 19 and R 20 bound. to each 
5 other, and y represents an integer of from 0 to 3, or -C(R 21 )(R^-C(R 23 )(R 24 )- wherein R2i," R 22 R 23 and R 24 

independently represent hydrogen atom, phenyl group, or an alkyl group having 1 to 6 carbon atoms, or represent 

a ring formed by R 21 and R 22 bound to each other and/or a ring formed by R 23 and R 24 bound to each other, or 

alternatively, represent a ring. formed by R 21 and R 23 bound to each other; 

G 3 represents -CH 2 - or single bond; 
10 : m and n independently represent an integer of 0 or 1; and • " 

Q 1 represents an acidic group. 

[0012] As other aspects of the present invention, provided are a medicament for eliminating resistance of a micro- 
; organism with acquired drug resistance, which comprises a compound represented by the aforementioned general 
*5 . . formula (I), a physiologically acceptable salt thereof, or a hydrate thereof as ah active Ingredient; and a medicament 
for 1 enhancing effect of an antimicrobial agent, which comprises a compound represented by the aforementioned gen- 
eral formula (I), a physiologically acceptable salt thereof, or hydrates thereof as an active ingredient. The aforemen- 
. . tioned medicaments wherein the microorganism is Pseudomonas aeruginosa are preferred embodiments of the present 
. invention. The present invention also provides a pharmaceutical composition for preventive and/or therapeutic treat- 
20 ment of microbial infections, which comprises a compound represented by the aforementioned general formula (I), a 
physiologically acceptable salt thereof, or a hydrate thereof together With an. antimicrobi^^ 
■ v [001 3] As further aspects of the present invention, provided are a method for preventive and/or therapeutic treatment 
• of microbial infections, which comprises the step of administering to a mammal including human a preventively and/ 
or therapeutically effective amount of a compound represented by the aforementioned general formula (I), a physio-; 
. 25 logically acceptable salt thereof, or a hydrate thereof; a method for eliminating resistance of a microorganism. with . 
: -'acquired resistance to an antimicrobial agent, which comprises the step of contacting with the microorganism an ef- 
fective amount of a compound represented by the aforementioned general formula (I), a physiologically acceptable 
salt thereof j or a hydrate thereof; a method for inhibiting acquisition of resistance to an antimicrobial agent by a micro- 
organism, which comprises the step of contacting with a microorganism an effective amount of a compound represented 
30 by the aforementioned general formula (I), a physiologically acceptable salt thereof, or a hydrate thereof; a method for 
enhancing sensitivity of a microorganism to ^n antimicrobial agent, which comprises the step of contacting with a 
microorganism an effective amount of a compound represented by the aforementioned general formula (I), a physio- 
logically acceptable salt thereof, or a hydrate thereof; and a method for improving effect of an antimicrobial agent, 
which comprises the step of administering to a mammal including human an effective amount of a compound repre- 
ss sented bythe aforementioned general formula (I), a physiologically acceptable salt thereof, or a hydrate thereof, The 
compounds represented by the aforementioned general formula (I), physiologically acceptable salts thereof, or hy- 
drates thereof are usually administered with one or more of antimicrobial agents simultaneously or separately, or suc- 
cessively. The present invention also provides a use of the compounds represented by the aforementioned general 
formula (I), physiologically: acceptable sarts thereof, or hydrates thereof 'for the manufacture of the aforementioned 
40 medicaments, .. ; " • • ' 

[0014] in addition to the aforementioned inventions, the present invention also provides a compound represented 
V' by the following general formula (II) or a salt thereof, and a medicament which corhprises.a compound represented by . 
the following general formula (II), a physiologically acceptable salt thereof, or hydrates thereof as an active ingredient: : 

45 . . ,■ :: : : ■ - ;• 

(j'W'-A ,, -(G 11 )„-Q<' (II) 

. wherein, R 31 arid R 32 independently represent hydrogen aitom, a halogen atom, carboxyl group, an alkoxycarbonyl 
: - group, an amino group which may be substituted, ah alkyl group which may be substituted, an aryl group which may 
• be substituted, or a heterocyclic group which may be substituted, or R 31 arid R 32 represent a 6-membered ring formed 
55 by R 31 and R 32 bound to each other together with two adjacent ring-membered atoms of J 1 1; ■ 

J 1 V represents a 5- or 6rmembered heteroaromatic ring; 

VV 11 represents a group selected from the group consisting of -CH=CH-, -CH 2 CH 2 -, -OCH 2 -, -SCH^, -OCH 2 0-, 
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• *CH 2 p-, -CH 2 -, -CO-, -CH 2 GH^CH 2 -r-CH2NH- ( -NHCH 2 -, -CH 2 S-, -CONH-, -CH 2 SCH 2 -, -CH=CH-CONH- and 
-CH 2 OCH 2 - (each group binds at its left end to a ring-membered atom of J 11 ) or single bond; 
A 11 represents a pyridinediyl group which may be substituted, a pyrido[1 ( 2-a]pyrimidinediyl group which may be 
; substttuted^a quinblin-^one-diyl group which may be substituted, an azaquinoiin-4-one-dlyl group which may be 
5 substituted; a quinolinediyi group which may be substituted, a 

be substituted, or a thiazolo[3,2-a]pyrimidinediyl group which may be substituted; ,. 

G 11 represents oxygen atom, carbqnyl group, ethynyl group, -CH=N-, -N(R 33 )CO-; -N(R 34 )-S0 2 -, -S0 2 -N(R 35 )-, : 
-CO-N(R 36 )-, -C(=CHR 37 )- or -CfR^CfR 39 ) wherein R 33 , R 34 , R 35 , R 36 , R 37 , R 38 and R 39 independently repre- : 
sent hydrogen atom or an alkyl group which may be substituted; : 
.10 m represents an integer of 0 . or 1 ; and , t . . , 

, : . Q 11 represents an acidic group. 

[dbt5]:; Moreover, tha present invention provides a compound which has a partial structure occupying the following 
four sites in the following tolerance, and has an action for inhibiting drug efflux pumps of Pseudomonas aeruginosa; a 
: rs : salt thereof;: or a hydrate thereof. ■ .: ; 



Site 


: , Feature., • 


x(A) 


y(A) 


. z(A) 


Tolerance (A) 


■■ - : T' : 


Hydrophobic . 


8.839 


-0.324 


1.49 


2 




- Hydrophobic 


4.819 


1.836 


-0.29 


1.7 


••••3'/; 


Hydrophobic 


-1.722 


-0.964 


0.89 


1;7 


4 


Negative lonizable 


-8.636 


-1.067 


-2.554 


2 



25 . [0016] According to a preferred embodiment of this invention, the aforementioned compound, the salt thereof, or the 
hydrates thereof have an inhibitory activity on drug efflux pump of Pseudomonas aeruginosa (MPG4: the inhibitory 
activity against drug efflux pump of Pseudomonas aeruginosa means a minimum concentration of a medicament re- 
quired to reduce a minimum inhibitory concentration of an antibacterial agent against the bacterium to a quarter.) of 
: about 40 u.g/mL or less, preferably 10 |xg/mL or less, further preferably 1 jxg/mL or less. 
30 [0017] As another aspect of the present invention, provided is a drug efflux pump inhibitor which comprises the 
aforementioned compound, a physiologically acceptable salt thereof, or a hydrate thereof ■ The present invention also 
provides a method for screening a compound having an inhibitory activity against drug efflux pump of Pseudomonas 
aeruginosa which comprises the step of determining whether or not a partial structure of a test compound occupies 
the aforementioned four sites in the aforementioned tolerance by means of a computer program and/or an experimental 
35 three dimensional structure analysis. , 

- [0018] The present invention further provides a drug efflux pump inhibitor.of Pseudomonas aeruginosa which com- 
. / prises a compound obtained by the aforementioned screening. As for the compound screened as mentioned above, 
it is preferred to verify that an inhibitory activity thereof against drug efflux pumps of Pseudomonas aeruginosa (MPC4) 
is 40 |ig/mL or less, preferably 1 0 |xg/mL or less, further preferably 1 jxg/mL or less. 
40 [0019] Examples of the compound which i has a partial structure occupying the aforementioned four sites in the afore- 
mentioned tolerance and has an inhibitory action against drug efflux pumps of : Pseudomonas aeruginosa or a salt 
:K thereof t ' ^ 



• Brief Explanation of the Drawings 

■ [0020] Fig. 1 shows the pharmacojDhore having the highest adequacy among the results obtained by calculating the ■ 
pharmacophore of the compounds shown in Table 2 by means of CATALYST/HipHop, one of the functions of generating 
a pharmacophore (Hypothesis j : of CATALYST™. 
. • . ' [0021] Fig. 2 shows the result obtained by overlaying all the compounds shown in Table 2 on the pharmacophore 
50 . shown in Fig. i . 

[0022] Fig; 3 shows the result obtained by overlaying the compound of Example 1 on the pharmacophore shown in 
Fig. 1 , 

[0023] Fig. 4 shows the result obtained by overlaying the compound of Example 1 0 on the pharmacophore shown 
in Fig. 1. 

55 [0024] Fig. 5 shows the result obtained by overlaying the compound of Example 15 on the pharmacophore shown 
in Fig. 1. ■ 

[0025] Fig. 6 shows the result obtained by overlaying the compound of Example 27 on the pharmacophore shown 
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. [0026] Fig. 7 shows "the result obtained by overlaying the compound of Example 37 on the pharmacophore shown 

_ '. . in Rg. 1..':'..' ;: / ,:; ' ■' ■.' • : •/ v ;, . : -' ' . ■ 

. [0027] Rg. 8 shows the result obtained by overlaying the compound of Example 49 oh the pharmacophore shown 
5; ; in Rg. 1. -' ' .•'=' " : - " : .-' . ■ ■ •■ .. ' ,' : V ' ; ' '. • 

: [0028] Fig. 9 shows the result obtained by overlaying the compound of. Example 70 on the pharmacophore shown 
• . .in.Rg.1. : : : . V V ■ "--V ••• ■ ■ ■ . 

Best Mode for Carrying out the Invention v 

[0029] The terms; used in;the present; specification : have the following meanings. An alkyl group or an atkyl moiety 
of a substrtuent containing the alkyl moiety (e:g;, an alkoxy group) may be linea^ 

thereof unless otherwise specifically mentioned. The alkyl groups have 1 to 8 carbon atoms; preferably about 1 to 6 
, carbon atoms unless otherwise specificaliy mentioned, which may be represented by the term "lower". More specifically, 

''is examples of the alkyl groups include methyl group, ethyl group, n-propyl group, isopropyl group, cyclopropyl group, n- : 
butyl group, isobutylgroup, sec-butyl group, tert-butyl group, ^ cyclobutyl group, cyclopropylmethyl group, n-pentyi group, . 
isopentyl group, neopentyl group, cyclopentyl group, 1 ,1-dimethylpropyl group, n-hexyl group, isohexyl group, cy- 
clohexyl group, n-heptyl group, h-octyl group and the like. When the term "halogen atom" is referred to, any of fluorine 
atom, chlorine atom, bromine atom, and iodine atom maybe used. 

20 [0030] Examples of the aryl group include those having 5 to 14 carbon atoms, preferably those having 5 to 1 0 carbon 
atoms (e.g., benzene ring, naphthalene ring). The aryl ring may be either a monocyclic; ring or acondensed ring. 
[0031] As the heterocyclic group, a residue of a hetero ring may be used which has 1 to 4 hetero atoms, selected 
from oxygen atom, sulfur. atom and nitrogen atom, and 3 to 10 ring-membered atoms in total. Examples of the hetero 
ring that constitutes the heterocyclic group Include, for example, furan ring, dihydrbfu ran ring, tetrahydrofuran ring, 

25 pyrane ring, dihydropy ran e ring, tetrahyd ropy ran ring, benzofuran ring, isobenzofurari ring, chrbmene ring, chrbrrian 
> ring, isochrbman ring, thiophene ring, benzothiophene ring, pyrrole ring, pyrrb line ring ; pyrrolidine ring, imidazole ring, 
imidazoline ring, imidazoline ring, pyrazole ring, pyrazoline ring, pyrazolidine ring, triazole ring, tetrazole ring, pyridine 
ring, pyridine oxide ring, piperidine ring, pyrazine ring, piperazine ring, pyrimidirie ring, pyridazine ring, indolizine ring, : ; . 

• indole ring, indoline ring, isoiridole ring, isoihdbline ring, ihdazole ring; benzirriidazole ring, purine ring, quinolidine ring, : 
: 30 quinoline ring, phthalazine ring,: naphthylidine ring,, quinoxaline ring, quinazolirie ring, cinnoline ring, pteridine ring, . 

pxazole ring, oxazolidihe ring, isoxazole ring, isoxazolidine ring, thiazole ring, benzothiazble ring, thiazylidine ring, 
; isothiazole ring, isbthiazolidine ring, dioxane ring; dithian ring,. morpholirie ring, thiomorpholine ring, phthalimide ring 
: and the like. • ••••••••• ^ • v' : . . : '• ' • 

[0032] In the specification, when a functional group is defined as "which may be substituted", the definition means 
35 : . that the functional; group may have one or more substituents! The number of: substituents, as well as types and sub- 
stitution positions thereof are not particularly limited, and when two or more substituents exist, they may be the same :, 
or different. Examples of the substrtuent include, for example, an alkyl group; an alkenylgroup (preferably those having 
. " '2 to 8 carbon atoms, more preferably 2 to 6 carbon atoms, and most preferably 2 to 5 carbon atoms, for example, vinyl 
\ group, ally! group, 2-butenyl group, 3-pentenyl group and the like), an alkynyl group (preferably those having 2 to 8 
40 carbon atoms, more preferably 2 to 6 carbon atoms, and most preferably 2 to 5 carbon atoms, for example, propargyl . 
: group, 3-pentynyl group and the like),; ari aryl group (preferably those having 6 to 1 4 carbon atoms, more preferably 6 
' to 1 2 carbbri atoms, and most preferably 6 to 1 0 carbon atoms, for example, phenyl group; naphthyl group and the 
like), an aralkyl group (preferably those having 7 to 15 carbon atoms, more preferably. 7 to 13 carbon atoms ; further 
preferably 7 to 11 , and most preferably 7 to 9 carbon atoms, for example, benzyl group, a -methylbenzyl group, 2-phe- 
45 nylethyl group, naphthylmethyl group and the like), amino group, a substituted amino group (preferably those having 
0 to 16 carbon atoms, more preferably 0 to 12 carbon atoms, and most preferably 0 to 8 carbon atoms, for example, 
methylamino group, dimethylarrii no. group, diethyl ami no group, dibenzylamino group and the like), an alkoxyl group 
(preferably those having 1 to 8 carbon atoms, more preferably 1 to 6 carbon atoms, and most preferably 1 to 4 carbon 
atoms, for example, methbxy group, ethoxy group, butoxy group and the like), an aryloxy group (preferably those 
so having 6 to 14 carbon atoms, more preferably 6 to 12 carbon atoms, and most preferably 6 to 10 carbon atoms, for 

• ; example, phehyloxy group,; 2-naphthyioxy group and the like),.an acyl group (preferably those having 1 to 14 carbon 

atoms, more preferably 1 to 12 carbbri atoms, and most preferably 1 to 10 carbon atoms, for example, acetyl group, 
benzoyl group, formyl group, pivalbyl group and the like), an alkoxycarbonyl group (preferably those having 2 to 9 ; 

• carbon atoms j more preferably 2 to 7 carbon atoms, and most preferably 2 to 5 carbbri atoms, for example, methox- 
55 ycarbonyi igroup, ethoxycarbonyl group and the like), an aryloxycarbonyr group (preferably those having 7 to 1 5 carbon 

atoms, more preferably 7 to 13 carbon,atorns, and most preferably 7 to 11 carbon atoms, for example, phenyloxycar- 
bonyi group and the like).- an acylbxy group (preferably those haying 2 to 15 carbon atoms, more preferably 2 to 1 3 
carbon atoms, and mosl preferably 2 to 11 carbon atoms, for example, acetoxy group, benzoyloxy group and the like), 
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anacylamlnbgrb^ those having 2 to 15 carbon atoms, more preferably 2 to 13 carbon atoms, and most 

preferably 2 to Ti carbon atoms, for example, acetylamino group, benzoylamino group. and the like), an alkoxycarbo- 
nylamino group > (pref ^erably those having 2 to 9 carbon atoms, more preferably 2 to 7 carbon atoms j and most preferably 
2 to 5 caroon atoms/for example, methbxycarbohylamlho group and the like), ah aiylbxycarbonylam in o group (pref- 

5 erably those having 7 to 15 carbon atoms, more preferably 7 to 1 3 carbon atoms, and most preferably 7 to 11 carbon 
atoms, for example, phenyloxycarbonylamino group and the like), a sulfpnylamino group (preferably those haying 1 to 
14 carbon atoms, more preferably 1 to 12 carbon atoms, and most preferably 1 to 10 carbon atoms, for example, : 
methanesulfbhylamino group, benzenesulfonylamino group and the like), a sulfamoyl group (preferably those having 
: 0 to 14 carbon atoms, more preferably 0 to;12 carbon atoms, and most preferably 0 to 1 0 carbon atoms, for example, 
. '■"^■ : ;:|)';sutfam6yl group, rnethylsulfamoyr group, dimethyjsulfamqyl group, ph^^^ the like)/ a carbamoyl ; 

:j • group (preferably those having 1 to 14 carbon atoms, more preferably 1 to 12 carbon atoms, and most preferably 1 to 
1 0 carbon atoms, for example, carbamoyl group, methylcaroamoyl group, diethylcarbambyl gro 
group arid the like), an alkylthio group (preferably those having 1 to 8 carbon atoms; more preferably 1 -6 carbon atoms, . 
; and most preferably 1 to, 4 carbon atoms, forexample.methylthlo group, ethylthio group and the like), an arylthio group 

I? (preferably those having 6 to 14 carbon atoms, more preferably 6 to .12 carbon atoms, and most preferably 6 to 10 
carbon atoms, for example, phenylthio group and the like), a sulfbnyl group (preferably those having 1 to 14 carbon 
atoms, more preferably 1 to 12 carbon atoms, and most preferably 1 to 10 carbon atoms, for example, mesyl group, 
tosyl group and the like), a sulfinyl group (preferably those having 1 to 14 carbon atoms, more preferably 1 to 1 2 carbon 
atoms, and most preferably 1-10 carbon atoms, for example, methanesulfiriyl group, benzenesulfinyl group and the 

20 like), a ureido group (one having preferably 1-14 carbon atoms, more preferably 1 -1 2 carbon atoms, and most preferably 
1 to 10 carbon atoms, for example, ureido group, methylureido group, phenylureido group and the like), a phosphoric 
acid amide group (preferably those, haying 1 to 14 carbon atoms, more preferably 1 to 12 carbon atoms, and most 
preferably .1 to 1 0 carbon atoms, for example, diethylphosphoric acid amide, pheriylphosphoric acid amide and the 
like), hydroxyl group, mercapto group, a halogen atom, cyano group, sulfo group, carboxyl group, nitro group, oxo 

25 group, hydroxamic acid group, su If irio group, hydrazino group, heterocyclic group and the like. The substituents may 
v>^furtherhave one/orinbre •substituents exemplified-above. •> 

[0033] Examples of the alkyl group represented by R 1 and R? include, for example; a linear.br branched alkyl group 

. having 1 to 8 cam on atoms, preferably a linear or branched alkyl group having 1. to 5 carbon atoms (for example, 
methyl.groupi ethyl group, n-propyl group, isopropyl. group, ri-butyl group, isobiityl group, sec-butyl group, tert-butyl 

so : 0rbup, n-pentyl group and the like), and a cyclic alkyl group having 3 to 8 carbon atoms, preferably a cyclic alkyl group- 
having 3 to 5 cknbonatoms (for example, cyclop ropy I groups cyclobutyl. group, cyclopentyl group andthe like). The 
cyclic alkyl group may have a substituent such as an alkyl group and a halogen atom on its ring. ; 
[0034] Examples of the ary I group represented by R 1 and R? include, for example, an aryl group having 5 to 14 
carbon atoms, preferably ah ary \ group having 5 to 1 0 carbon atoms (for example, those having benzene ring, naph- 

35 - thalene ring and the like).; The aryl jgroup may have a substituent such as an alkyl group, hydroxyl group and a halogen 
atom on its ring. 

. [0035] ; Examples of the heterocyclic group represented; by R 1 and R 2 include, for example, a heterocyclic group. 
■"; having 3; to 8 ring-membered atoms, preferably 3 to 6 ririg-membered atoms, which may be saturated or partially 
saturated, or may be an aromatic ring. Examples of substituents oh the heterocyclic group include, for example, tert- 
40 butoxycarbonyl group, benzylbxycarbonyl group andthe like. 

[0036j The ring formed by R 1 and R 2 bound to each other may be a saturated ring, partially saturated ring, or a fused 
aromatic ring. The ring may preferably be a 6-membered ring, and one or more substituents may be present on the 
ring. For example; R 1 and R 2 may preferably bind to each other to form a condensed benzene ring, condensed pyridine 
ring, or condensed tetrahydrbpyridine ring, or may preferably bind to each other to form tetramethylehe group, buta- 
45 monoenyiene group, butadienylene group, azabutadienylene group or the like. One or more substituents such as a 
. . ■ halogen atom, a lower alkoxy group, a lower alkoxycarbbnyl group, and an alkyl group having 1 to 3 carbon atoms 
may substitute on ^the ring;/ - 

[0037] R 3 may preferably be hydrogen or hydroxyl group. 
• v ;:V: : v' : --; [0038] The 5- ori-rnembered hetero aromatic rings represented by J 1 are riot particularly limited so far that the rings 
50 .are heteroaromatic rings containing at least one hetero atom selected from the group consisting of sulfur atom, nitrogen; 
atprn and oxygen atom. For example, the ring may preferably be a heteroaromatic ring represented by the following . 
formula (III): . • >. v '. , . ; . • . • -;'y"- K'^.^W' 
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(Ml) 



wherein X t Y and 2 independently represent sulfur atom, nitrogen atom, oxygen atom or carbon atom, provided that 
at least one of X, Y and Z represents a hetero atom selected from the group consisting of sulfur atom, nitrogen atom 
10 and oxygen atom; and k represents 0 or 1 . More preferably, the heteroaromatic rings shown below may be used. - .'. 
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[0039] W 1 may preferably be -CH 2 0-, -CH=CH- or ethynyt group. 
-45 . [0040] A 1 may preferably be a phenylene group which maybe substituted, a pyridinediyl group which may be sub- 
: : stituted; a benzofurandiyl group which may be substituted, a benzo[b]thioph enediy I group which may be substituted, 
■ ■ abenzoxazolediy! group which may be substituted, a benzothiazolediyl group which may be substituted, a4-oxo-pyrido 
[i ,^-a]pyrimidinediyl group which may be substituted, a qulnolin-4-6ne-diyl group which may be substituted, or an 
" v azaquinolln-4-one-diyl group which rtiay be substituted. Positions of bonding on these cyclic divalent groups are not 
so particularly iimited. Any two of ring-membered carbon atoms can form the bondings: For example, the phenylene group 
may be any of p-phenylene group, m-phenylene group, arid d-phenylene group. 
. [0041] The types and number as; well as positions of substituents which may be prese 

represented by A 1 are not particularly limited. Examples of the substituents include,. for example, ah alky I group which 
may be substituted (for exampie, alky i groups having 1 to 8 carbon atoms, preferably those having 1 to 5 carbon atoms 
: 55 . : explained above, arid exampies of substituents on the alkyl group include, for example, a halogen atom, hydroxy! 

group, ah alkyloxy grbUp arid the like), a phenyl group which may be substituted, an alkylenephenyl group which may 
be substituted, an alkylenepyridyl group which may be substituted, hydroxyl group, amino group and the like. More 
preferably, a halogen atom, an alkyl group which may be substituted, hydroxyl group, amino group and the like may 
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be used. 

(0042] G 1 may preferably be -N(R 4 )-CO-, -CO-N(R 9 )- or -CfR^CfR 12 )-. these groups are particularly preferred ; 

when A 1 is a substituted phenylene group or a substituted pyridinediyl group, Furthermore, G 1 may preferably be -C 

(RH)=C(Rl?)-6r m is 0, when A 1 is a benzofurandiyi group which may be substituted, a benzp[b]thiophenediyl group 
5 which may be substituted, a benzpxazolediyl group which may be substituted, a benzothiazolediyl group which may 
. ■ be substituted, a 4rOxo-pyrido[1,2-a]py group which may be substituted, a quinbiln-4-one-diyl group which 

may be substituted, orm 

: [0043] The symbol u p". rep resentsaninteger of from 0tb 3. When A 1 is a substituted phenylene group or a substituted 
pyridinediyl groujD, p may preferably be 0 or i. When A 1 is a benzofurandiyi group which may be substituted, a benzo 
*0 ; group which may be substituted, a benzothia- 

zolediyl group which may be substituted, a 4-oxp-pyrido[1 ,2-aJpyrimidinediyl group which may be substituted, a quin- 
ojfn-4-one-dlyl group which may be substituted, or ah azaquiriolin-4-bne-diyI group which may be substituted, p may 
. ' preferably be 0. •; ■ ■ -V:ti ' 

[Q044] When A 1 is a berizofuraridlyi group which may be substituted, a benzo[b]thiophenediyl group which may be 
is substituted, a behzpxazoiediy^ group which may be substituted, a berizothiazplinediyl group which may be substituted, 
a 4-pxp-pyridb^ group which may be substituted, a quinojin-4-one-diyl group which may be substi- 

tuted, or an az;aquinolin-4-one-diyi;group which may be substituted, both of p and n may preferably be 0. 
[0045] When G 2 represents a phenylene group which may be substituted, examples of preferred substituents on the 
benzene ring include, for example, -CH 2 OH, -COR c [wherein R c is -NH(R d ) or -N(R®)(R f ) (R d represents hydrogen 
20 atom or an alky I group, and R e and R f independently represent hydrogen atom or an alkyl group, or R° and R f binds 
V -to each other to represent an alkyiene group), -GH 2 COR9 [R9 represents hydroxy! group, an alkoxyl group, -NH(R d ) 
: or -N(R e )(R0 (wherein R d , R e and R f have the same meanings as those defined above)]; aminoethoxy group, hydrox- 
'. • yethoxy group, a halogen atom, an alkoxy group, an acyloxy group, hydroxy) group, an alkyl group, nitro group, trif- 
luoromethyl group, cyano group and the like. 
25 [0046] When G 2 represents -C(R 21 )(R 22 )-C(R 2 3)(R 24 )-, the ring formed by R 21 and R 22 bound to each other, the ring 
formed by R 22 * and R 24 bound to each other, or the ring formed by R 21 and R 23 bound to each other may be either 
saturated or unsaturated, and the ring may contain one or more hetero atoms selected from the group consisting of 
sulfur atom, nitrogen atom, and oxygen atom. One or more substituents (for example, an alkyl group) may be present 
oh the ring. ■ '• • 

30 [0047] Types of the acidic groups represented by Q 1 are not particularly limited, and the acidic group may be a cyclic 
or non-cyclic substituent, or a combination thereof; Examples include a lower alkoxyl group, hydroxyl group, carboxyl 
group, N-cyanocarboxamide group, a methanesulfonylamide group having 1 to 3 fluorine atoms, an. aikoxycarbonyl 
: group which may be substituted, -CONH-(5-tetrazolyl) group, a 5-tetrazotyl.grpup which may be substituted, a 1 ,2,3-tri- . 
:: azolyl group, which may be substituted, -a 2,4-dioxothiazblidin-5-ylidenyl group which may be substituted, a 4-6xo- 
35 ; ... 2-thibxothiazolidin-5-y!ideny! grouj3 which may be substituted, a 5-oxo-4-tetrazolyl group which may be substituted, a 
A 3-(5-bxo)-[1;2.4]oxadiazbiidinyl group which may be substituted, a 2-(3,5-dipxp)-[1.2.4]oxadiazolidihyl group which ; 
' may be substituted, 5-(3-oxp)-[1 .2.4]oxadiazolidihyl group which may be substituted, a 3-(5-oxo)-[1 .2.4]isoxazolydinyl 
^ like. More preferred examples include carboxyl group, N-cyanocarboxamide group, methanesuifonyla- 

; . midegrpup 

40 a 5-tetrazolyl group which may be substituted and the like. \ • :' ■> \ 

[0048] As R 31 , R 32 ; J 11 , m and Ql 1 in the compounds represented by the general formula (II), those explained above 
' as for R 1 , R 2 i: J 1 /m'ahd Q 1 may preferably be used, respectively.' 

[0049] ; rCH 2 0^ -CH=CH- or -CH 2 CH 2 - may preferably be used as Wl 1 . A pyridinediyl group which may be substituted, 
a 4-bxb-pyridoj[1 ,2!-a]pyrirriidinediyl group which may be substituted, a . quinolin-4-one-diyl group which may be substi- 

45 tuted, or an azaquiholin-4-one-diyl group may preferably be used as A 11 , and preferred substituents on the ring include 
a halogen atom, an a|kyi group which may be substituted, hydroxyl group, an alkoxy group, amino group or the like. 
G 11 may preferably ^.^(R^-COs >CO-N(R 36 )- or -C(R 38 )=C(R 39 )- (wherein R 33 , R 36 , R 38 and R 39 independently 
■ represent hydrogen atom or an alkyl group which may be substituted). Those wherein m Is 0 are also preferred. 
[0050] The compounds represented by the aforementioned general formulas (I) and (II) may form a salt. Where an 

so . acidic group is present, examples of the salt include salts with alkali metals and alkaline earth metals such as lithium, 
sodium, potassium, magnesium and calcium; salts with ammonia, monpmethyiamihe, dimethyiamine, trimethylamine, 
dicyclohexylamine, tris(hydroxymethyl)aminomethane, N t N-bis(hydrbxyethyl)piperazine, 2-amino-2-methy^ 
nol, ethaholahnine, N-rhethylglucamine, L-glucamine arid the like; arid salts with basic arriino acids' such :as lysine, 8- 
hydrbxyiysine, arginine apd the like. Where, a basic group is present, examples of the salt Include, for example, salts 

55 with mineral acids such as hydrochloric acid, hydrobromlc acid, sulfuric acid, nitric acid and phosphoric acid; salts with 
organic acids such as rinethanesulforiic acid, benzenesulfonic acid, p-toluenesulfonic acid, acetic acid, propionic acid, 
tartaric acid, fu marie acid, ma|eic acid, malic acid, oxalic acid, succinic acid, citric acid, benzoic acid, mandelic acid, 
cinnamic.acid, lactic acid, glycolic acid, glucuronic acid, ascorbic acid, nicotinic acid and salicylic acid; and salts with 
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acidic amino acids such as aspartlc acid and glutamic acid. 

[0051] As an active ingredient of the medicament according to the present invention, the compounds represented 
by the general formula (!) or salts thereof, as well as solvates thereof or hydrates thereof can be used. The compounds 
represented by the aforementioned general formula (I) may have, one or more asymmetric carbon atoms! As for trie . 

5 stereochemistry of the asymmetric carbon atoms, each asymmetric carbon atom may independently be in either (R)- 
. .. configuration or (S)-configuration, and the compounds may exist as stereoisomers such as optical isomers and dias- 
tereoisomers. As the active Ingredient of the medicament of the present invention, any one of possible stereoisomers 
in a pure form, any mixtures thereof, racemates thereof and the like may be used. VVhere the compounds represented 
by the aforementioned general formula (I) have a double bond, the compounds may be in either (E^ or 
, 10 ; (Configuration, and any geometrical isome^^^ a pure i former any mixture thereof cm an active ingredient 

of th e medicament of the present The compounds represented by the aforemehtibned general formula (I) 

may exist'. as tautbmers depending on a type of a substituent, and any tautomers may be used as an active ingredient 
; of the medicament of the present invention, 
[0052]: The scopeof the present invention relating to the novel compounds represented by the aforementioned gen- 
's /eral formula (II) encompasses compounds in free form and salts thereof as well as solvates thereof and hydrates 
; . : : thereof. The compounds represented by the aforementioned general formula (II) may have one or more asymmetric 
qarbon atoms. As for the stereochemistry of the asymmetric carbon atoms, each asymmetric carbon atom may inde- 

/•'■'-" pendentiy in either (Reconfiguration or (S)-conflguration, and the compounds may exist as stereoisomers such as 
optical isomers and diastereoisomers. Any stereoisomers thereof in a pure form, any mixtures thereof, racemates 

20 thereof and the like fall withjn the scope of the present invention. Where the compounds represented by the aforemen- 
tioned general formula (II) have a double bond, the compounds may be in either (E)-conflguratibn or (^configuration, 
and. geometrical isomers in pure form and any mixtures thereof fall within the scope of the present invention. The 

; compounds represented by the aforementioned general formula (II) may exist as tautomers depending on a type of a 
: substituent, and any tautomers fall within the scope of the present invention. 

25 [0053] The compounds represented by the aforementioned general formula (I) can be prepared by known methods. 
For example, those wherein J 1 is a thiazole derivative can be prepared according to the methods described in Japanese 
Patent Unexamined Publication Nos. 62-1 421 68/1 987, 6-80654/1 994, 1 0-1 95063/1 998, International Publication Nos. 
W096/33181 ; WO 98/57935 and the like. The compounds wherein J 1 is a quinolihe derivative can be prepared by, for 
example, the method described in Japanese Patent Unexamined Publication No. 7-179426/1995. Other derivatives 

30 can also be prepared in similar manners. 

[0054]: For example, a compound wherein G 1 moiety is -NHCO- can be prepared according -to the method shown in 
Scheme 1 below. 
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[0055] A nitroaryl derivative having carboxyl group is allowed to react with a chlbrinatibn agent such as thionyi chlo- 
ride,; and then the product is treated with aqueous ammonia to obtain a carboxamide compound. The carboxamide: 
compound can be converted into a thioamide compound by using the Lawesson's reagent in an inert solvent such as 
diethyl ether, tetrahydrofuran (THF), toluene and benzene, and the thioamide compound is then condensed with a 
haloketone, which is commercially available or known, per se, or can be produced by a known method, to obtain 
Compound 5. An amine compound is prepared by treating the nitro group with a known reducing agent such as tin 
chloride in aninert alcoholic solvent such as ethanol, or under a reducing condition such as catalytic hydrogenation. 
Then, the resulting amine derivative is allowed to react with a corresponding carboxyiic acid derivative, corresponding 
carboxyiic acid anhydride derivative or the like to obtain a condensate. The reaction may be performed in the presence 
or absence of a condensing reagent for carboxyiic acid and amine, for example, dicyciohexylcarbodiirnide, N.N bis 
(2-6xp-3-oxazolidiny|)phosphinic acid chloride, dimethylaminopyridine and the like. A compound whose acidic group 
moiety of Q 1 is protected is subjected to deprotection by using a suitable reagent to obtain a compound represented 
by the formula 1A. The deprotection can be performed, for example, by applying alkali or acid hydrolysis or catalytic 
hydrogenatidn to a carboxyiic acid ester, or by treating p-rhethbxybenzyl-protected tetrazble group with a strong acid 
such as trifluoroacetic acid in the presence or absence of ah Isole arid the I ike. : : 

[0056] A compound wherein W 1 moiety is ethyriyl group. can also be prepared by the method shown in Scheme 2 
set out below. • 
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<Scheme 2> 



10 




+ L-^A— (G^nr^CHR^p — (G 2 )„— G 3 ^Q 



10 



15 - 



20 



Formula IB 



25 



30 



[0057] 2-Ethyhylthiazole that can be prepared by a known method and Compound 1 0 wherein L represents a leaving 
group such as a halogen atom and trifluoromethanesulfonate can be coupled to obtain a condensate in an organic 
amine solvent such as triethylamine or diisopropylamine in the presence of an inert solvent, if required, (for example, 
tetrahydrofuran, 1 ,2-dimethbxyethahe, diethylformamide and the like) at a temperature within a range of 0°C to the 
boiling point of the solvent according to a method known per se. The reaction may be performed in the presence or 
absence of triphenylphosphine and cuprous iodide, or by adding a catalytic amount of palladium [2] acetate, tetrakis 
(triphenylphosphine)palladium [0], or bis(triphehylphosphine)palladium [2] dichioride. After the coupling, a protective 
group for the acidic group moiety of Q can be eliminated, if required. to obtain a compound represented by the formula 
IB, : : , '• / . ■ , , v ■■ .V ; ' 

[0053] A compound wherein W 1 moiety Is bound by means of an ether bond can also be prepared by the method 
shown in the following Scheme 3. 
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<Scheme 3> 
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35 ;! : [0059J ■■: Ah alcohol ic : derivative an d a pherioi derivative;can be subjected to the Mitsunobu reaction to obtain a con-, 
derisate^ i.e., treating the derivatives in the presence of diethyl azodicarboxylate and triphenylphosphine in an; inert 
• • solvent such as : tetrahydrofu ran. The resulting condensate can be converted into a compound represented by the 
; formula 1C in the : same manners as those shown In Scheme 1 . .'• 

'. [0060] A compound wherein Wl moiety is bound with ethehyl group can also be prepared by the method shown in 
40 : : the : following Scheme 4. . — • . .:V : .' 
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<Scheme4> 
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[0061} A compound represented by the formula 1 D can be obtained by subjecting Compound 13 arid Compound 14, 
. or alternatively Compound 15 and Compound 16, to the Horner- Emorids reaction, and then reducing the nitro group 
40 of the resulting Compound 17 with stannous chloride, followed by condensing the product with a corresponding car- 
. . boxylic acid or a corresponding carboxylic acid anhydride; 

[0062] The compounds of the present invention represented by the general formula (II) can be prepared according 
to the following methods. However, the methods for preparing the compounds of the present invention are not limited ; 
to the methods explained below. Preparations of typical compounds of the present invention are specifically explained 
45 : in the examples of the specification, and accordingly, any compound falling within the general. formula (II) can be 
: prepared by appropriately choosing starting materials, reagents, reaction conditions and the like by referring to the 
following general explanations i of synthetic methods and specific explanation in examples, and by adding modifications 
or alterations to the disclosed methods, if necessary. 

[0063] A compound whose J 11 is an heteroaromatic rinig represented by the aforementioned formula (III) can be 
so prepared according. to the method shown in the following scheme 5; p ; 
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Formila18B 



[0064] Compound 21 can be obtained by heating Compound 19, which Is known per se, or can easily be obtained 
by a known compound, with diethyl ethoxymethylenemalohate in a solvent such as Dowtherm A, propionic acid, PPA 
25 and PPE; The resulting Compound 21 can be treated under conditions of ordinary hydrolysis to obtain a carboxylic 
acid (compound of the formula 18A). Similarly, Compound 23 can be obtained by condensing Compound 19: with 
dimethyl acetyienedicarboxylate in a sirnilar manner. The resulting Compound 23 can be treated under conditions of 
ordinary hydrolysis to obtain a carboxylic acid (compound pf the formula 18B). 

^ .. ... .. . .. ... . ... . .. ■ . ' ' . ', ' • '■ 

<Scheme 6> 




Formula 18D 



[0065] Where the nitrogen atoms of Compound 21 -and Compound 23 have hydrogen atom, compounds having a 
substituent introduced on the nitrogen atoms (compounds of the formulas 18C and 18D) can be obtained by treating 
the starting compounds with a base such as sodium hydride and potassium carbonate in a solvent such as dimethyl- 
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formamide (DMF) and THF, and then reacting with an electrophilic agent such as an alkyi halide, followed by hydrolyzing 
the products. 



<Scheme 7> 




18E 



[0066] A compound having tetrazole instead of the carboxylic acid (Compounds 1 8E, F) can be prepared by carrying 
out the condensation by using known Compound 24 (Chem. Pharm. Bull., 1991, 39^1099) instead of the diethyl 
ethdxymethylenemalonate, and treatin g the product with a strong acid such as trif^^ 

[0067] A compound of the formula 19A can be prepared by the i method shown in the following Scheme 8. i 

. , 35 . : ■. .' , ■■ ' ;iy : - . . . . , '■ •'. '■ . . •• ■ ; v., .v 

<Scheme 8> 
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Formula 19A 



55 

[0068] A condensate (Cpnipound 27) can be obtained by. carrying out the Iviitsunobu reaction by using a 3-hydrox- 
ynitrobenzene derivative (Compound 26) and Compound 10. A compound of the fonnula 19A can be obtained by 
treating the nitro group of Compound 27 with stannous chloride in an alcohol, or subjecting the nitro group to catalytic 
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: reduction. -v" . : .' 

[0069]. A compound. of the formula 1 9B can be prepared according to the method shown in the following Scheme 9. 



:<Scheme9> 



10 



15 . 



R 2 f II S 2 



20 



25 : 



* X RO^Jr **' ^ ~N0 2 

15 . ■ 29 v. 



Reduction 




30 [0070] A compound of the formula .1 9B can be obtained by treating a 3-nitrobenzaldehyde derivative {Compound 
28) and Compound 15 with a base such as sodium methoxide in methanol, and then reducing the nitro group by a 
treatment with stannous chloride in an alcohol. 

[0071] A compound of the formula 19C can be prepared by the method shown in the following Scheme 10. 
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[0072] A compound of the formula 19C can be obtained by heating N-acetyl : or N-pivaloyl-2-pyridine-4-aldehyde 
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(Compound 31 , International Publication No. WO93/07141) and Compound 30 in acetic anhydride, and then hydro- 
lyzing the product in hydrochloric acid. 

[0073] Compounds of the formulas 1 9D and 1 9E can be prepared by the method shown in the following Scheme 1 1 . 
<Scheme 11> 




, [0074] Acompouhd of the formula 19D can be obtained by treating tert-butyl N -(4^ 
25 pound 33: J. Org. Chem M 1996, 61 , 481 0) with n-butyllithium in THF and then reacting with a corresponding alky I halide 
(Compound 32), followed by treating the product with a strong acjd such as trif luoroacetjc acid. Compound 35 can be 
obtained by treating ethyl 4-hydroxypyridtne-2-carboxyiate (Compound 34, EP-A-0330353) with a base such as po- 
tassium carbonate in DMF, and allowing the product to react with a corresponding alkyl halide (Compound 32). A 
compound of the formula 19E can be obtained by hydrolyzing the ester moiety of Compound 35, subjecting the hydro- • 
so lysate to the Curtius rearrangement using diphenylphosphoryl azide and t-butanol, and then treating the resulting t- 
butyl carbonate with a strong acid such as trifluoroacetic acid. 
, . [0075] A compound of the formula 18G can be prepared by the method shown in the following Scheme 12. 



so 
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f <Scheme 12> 




O O 
Formula 18G 



[0076] Compound 10 can be converted into an alkoxide by a treatment with a strong base such as sodium hydride 
in DMForTHF, and then subjecting to reaction with known Compound 36 (for example, Japanese Patent Unexamined ." 
Publication Nos. 61 -2461 88/1 986, 62-1 2760/1 987 and 60-1 97686/1 985). Then, the resulting product can be converted ; 
into a carboxylic acid (compound of the formula 18G) by hydrolysis. 

[0077] The synthetic intermediates and the target compounds in the aforementioned preparations can be isolated 
and purified by using methods for isolation and purification ordinarily used in the field of organic synthetic chemistry, . 
for example, neutralization, filtration, extraction, drying, concentration, recrystallization, various chromatographic tech- 
niques and the like; The synthetic intermediates may be used in subsequent reactions without purification. When a 
salt of compound of the general formula (I) or (II) is desired, a product obtained in the form of a salt maybe purified ... 
without any treatment. When a product is obtained in a free form, a salt can be formed by dissolving or suspending 
the product in a suitable organic solvent, and then adding an acid or base. It is also possibte tp convert a compound 
represented by; the general formula (I) or (II) obtained in the form of a salt into a compound in a free form, and then 
convert the result into an appropriate salt, 

[0078] Although it is not intended to be bound by any specif ic theory, the compounds represented by the general ■ 
formula (I) have ah activity for inhibiting drug efflux pumps of microorganisms. More specifically, the compounds rep- 
resented by the general formula (I) can act. on a microorganism with acquired resistance to an antimicrobial agent to 
inhibit its drug efflux pump, and eliminate the: resistance of the microorganism, in addition, the compounds represented 
by the general formula (I) can act oh a microorganism to inhibit: a drug efflux pump, thereby suppress the acquisition 
of resistance to an antimicrobial agent by a microorgan ism. Therefore, the medicament of the present invention that 
comprises a compound represented by the general formula (I) as an active ingredient is useful for preventive and/or 
therapeutic treatment of microbial infections, generally by a combinational administration with an antimicrobial agent. 
The medicame !0,''extr9rtieVus8ful 'as a medicament for preventive an d/br therapeutic treat- 

ment of liriparticu^ by a microorganism with acquired resistance to one 6r more antimi- 

crobial: agents;.; : ■ ^■^/-"■j. ■ -.- 

[0079] Methods for using the medicament of the present invention are not particularly limited. Examples include a 
method of administering one or more antimicrobial agents, and also administering the medicament of the present 
invention simultaneously, separately, or successively td erihancethe activity.of the antimicrobial agent(s); and a method 
of preparing a pharmaceutical composition comprising one or more antimicrobial agents and the medicament of the 
present: invention (so-called a compound drug) and the administering the composition. 
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[0080] Kinds of microbial infections that are applicable by the medicament of the present invention are not particularly 
limited. Bacteria are suitable as target microorganisms. The medicament of the present invention can be used for 
variousinf actions by microorganisms including Gram-positive or Gram-negative bacteria, aerobic or anaerobic bacteria 
: and the like; The medicament of the present invention can most suitably be used for infections by Pseudomohas 
s aeruginosa with acquired resistance to one or more antimicrobial agents, or infections by Pseudomohas aeruginosa 
with low sensitivity to antimicrobial agents. The medicament of the present Invention can be used for microbial infections 
of mammals including human. 

[0081 ] Drugs having variety of structures have been known as antimicrobial agents, and various drugs are clinically 
used! Kinds of antimicrobial agents that can be administered in combination with the medicament of the present in- 
fo ventipn afe not particularly Jimitedi and examples include, for example, penicillin (penam) antibiotics, cephalosporin 
: (cephem) antibiotics, oxacephem antibiotics, penem antibiotics, carbapenem antibiotics, mpnobactam antibiotics, 
aminoglycoside antibiotics, macrolide antibiotics, chloramphenicol antibiotics, tetracycline antibiotics, glycopeptide an- ; 
tibiotics, phosphomyciri antibiotics, li neomycin antibiotics, sulfonamide preparations, p-aminosalicyfic acid prepara- 
tions, isonicotihic acid hydrazide preparations, quinolone synthetic antimicrobial agents and the like. However, anting 

15 crobial agents are not limited to these examples. When a pharmaceutical composition comprising one or more antimi- 
crobial agents together with the medicament of the present invention is manufactured, the antimicrobial agents exem- 
plified above can also be useti* ; : 
, [0082] As the active ingredient of the medicament of the present invention, a substance selected from the group 
consisting of the compounds represented by the formula (I) and pharmaceutical^ acceptable salts thereof, and hydrates 

20 thereof and solvates thereof can be used. Two or more of the substances may be used in combination . The aforemen- 
tioned substance, per se, may be administered as the medicament of the present invention. Generally, however, it is 
desirable that the substance is administered in the form of a pharmaceutical composition comprising one or more of 
the aforementioned substances as the active ingredient together with one or more pharmaceutical additives. The phar- 
maceutical composition may optionally be added with one or more of other ph a rmaceutically active ingredients such 

25 as the aforementioned antimicrobial agents and p-lactamase inhibitors. 

[0083] A pharmaceutical composition for the use of administration in vivo can be readily prepared by mixing one or 
more of the aforementioned substances as the active ingredient arid one or more pharmaceutically acceptable additives 
for pharmaceutical preparations according to methods for formulation ordinarily used in the field of manufacturing 
J pharmacy. The route of admin jstratib h of th e medicament of the present invention is not particularly limited; however, 

3d it is desirable to appropriately cho^e the most effective administration route for preventive and/or therapeutic treatment 
. of a target infectious disease. Examples of pharmaceutical compositions suitable for oral administration include, for 
' ■ example, capsules, powders, tablets, granules, subtilized granules, emulsions, syrups, solutions, suspensions and the 
; like. Examples of pharmaceutical compositions suitable for parenteral administration include, for example, inhalants, 
sprays, intrarectal preparations, injections, drip infusions, ointments, era arhs , transdermal preparations, transmucosal 

35 preparations, eye drops, nasal drops, ear drops, tape preparations, patches and the like. However, the forms of the 
: ; medicament of the present Invention are not limited to these examples. ^ : 

[0084] : Among the pharmaceutical compositions suitable for oral administration,: liquid preparations such as emul- 
sions and syrups can be prepared by using pharmaceutical additives including water; saccharides such as sucrose, 
sorbitol, fructose; glycols such as polyethylene glycol and propylene glycol; oils such as sesame oil, olive oil and 

40 soybean oil; antiseptics such as p-hydroxybenzolc acid esters; flavors such as strawberry flavor and peppermint and 
the like; Solid preparations such as capsules, tablets; powders and granules can be prepared by using excipients such 
as lactose, glucose, sucrose and manhjtbl; disintegrating agents such as starch and: sodium alginate; lubricants such 
as magnesium stearate and talc; binders such as polyvinyl alcohol, hydroxypropylcellulose and gelatin; surfactants 
such as fatty acid esters; plasticizers such as glycerin and the like. 

45 [0085] Among the pharmaceutical compositions suitable for parenteral administration, liquid preparations such as 
injections, drip infusions and eye drops can preferably be prepared as sterilized isotonic liquid preparations. For ex- 
ample, injections can be prepared by using an aqueous medium such as a solution of sodium chloride, a solution of 
glucose, or a mixture of saline and glucose solution. The intrarectal preparations can be prepared generally in the form 
of suppositories by using carriers such as cacao butter, hydrogeriated fat and hydrogenated carboxylic acid. For the 

so preparation of sprays, a rion-irritable carrier can be used that enables fine dispersion and enhances absorption of the 
aforementioned substances as the active ingredient; Examples of such a carrier include lactose, glycerin and the like. 
Aerosols, dry powders or the like can also be chosen as the form of preparation. However, pharmaceutical additives 
used for the manufacture of the medicament of the present invention are not limited to those mentioned above; and 
. any additives available for those skilled in the art can be used. 

55 [0086] A dose and frequency of administration of the medicament of the present invention are not particularly limited, 
arid a suitable dose can be chosen depending on the type-and severity of a microbial infection, the presence or absence 
, of an underlying ; disease, the age and body weight of a patient and the like. 
[0087] The compound provided as another aspect of the present invention is characterized in that its partial structure 
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\ . .;. occupies the followjng four sites in the following tolerance. The compounds provided by the present invention have a 
pharmacophore comprising the following four sites as a common pharmacophore to exert an inhibitory activity against 
: drug efflux pumps of Pseudomonas aeruginosa Each of Sites 1 to 3 shows a hydrophobic feature, 1 and Site 4 shows 
: a negative^ ionizable (acidic group) feature. Definitions of these features are described, in the: following literature or 
: ; 5 the cited references in the I rter^ 



Site 


Feature 


x(A) 


y(A) 


z(A) 


Tolerance (A) 


1 


Hydrophobic 


8.839 


-0.324 


1.49 ; 


2 • ' 


' 2 


hydrophobic 


4.819 


1 .836 


-0.29 ; 


:\V 1,7 ' 


3 


Hydrophobic 


-1.722 


-0.964 


0.89 


1.7 • 


4 


Negative Ionizable 


-8.636 


-1.067 


-2,554 


2 



/5 [0088] In the aforementioned pharmacophore, more specifically, the hydrophobic f eatu re represents a position qc- 
cupied by a hydrophobic substituent in the partial structure of the compound. Examples of the hydrophobic substituent 
include functional groups such as, for example, an alkyl group, a cycloaikyl group, an aryl group, a heterocyclic group, 
■ or a halogen atom. However, the substituents are not limited to these examples. The cite of an acidic group repre^ 
; a position occupied by ah acidic group in the partial structure of the compound. 
. 20 [0089] Examples of the substituent occupying Site 1 include, for example, an alkyl group, an aryl group, a heterocyclic 
y ^grdup, a halogen atom and the like, and an alkyl group, an aryl group, or a heterocyclic group is preferred. These 

groups may further have one or more substituents. 
; [o69d] Examples of the substituent occupying Site 2 include an alkyl group, an aryl group, a heterocyclic group, a 
halogen atom and the like, and an aryl group or a heterocyclic group is preferred. These groups may further have one 
; 25 : , or more substituents . ; 

■ [0091] Examples of the substituent occupying Site 3 include an alkyl group, an aryl group, a heterocyclic group, a 
. halogen atom and the like, and an aryl group or a heterocyclic group is preferred, These groups may further have one 
: or more substituents. 

[0092] The type of the acidic group occupying Site 4 is hot particularly limited, arid the acidic group may be cyclic, 
30 acyclic, or a combination thereof. The acidic group may further have one or more substituents.. 

[0093] A structural moiety connecting each of the sites is referred to as a linker. The linker comprises, for example, 
carbon atom f ;Oxygen atom, nitrogen atom) sulfur atom or the like as.aconstitutional element, and has a length required 
^o have the partial structures of the compound fit in each of the sites. However, the kind of the linker is not particularly . 
. \ limited. Specifically, examples of the linker include those selected from the group consisting of -CH=CH-, -C^C-, 
: ; 35 ; .CH 2 GH 2 ^ -OCH 2 -, -SCH2-, -OCHjO-, -CH 2 0-, -CH 2 -, -CO-, -CH 2 CH 2 GH 2 -, -CH 2 NH-, -NHCH 2 -, -CH 2 S-, -CONH-, , 
rCH 2 SCH 2 -, -CH=CH^ONH- and -CH 2 OCH 2 -, and those containing a combinat^ 
mentioned linkers have geometrical isomerism, and any of such isomers may be used; : 

[0094] Examples of the compound having the aforementioned pharmacophore include those represented by the 
. aforementioned general formula (I) or (II). However, the compounds are not limited to these compounds. 
40 [0095] R 1 , R 2 , R 31 and R 32 are partial structures occupying Site 1 , J 1 and J 11 are those occupying Site 2, A 1 and A 11 
. are those occupying Site 3, and Q 1 and Q 11 correspond to those occupying Site 4. The term "occupy" means that each 
structure itself or atoms constituting each structure (substituent) take an arbitrary locus in an inner space of . a sphere 
; defined as the site. 

[0096] By using the aforementioned pharmacophore, it can be determined whether or not a compound has an in- 
45 hibitory activity against the drug efflux pump of Pseudomonas aeruginosa. In addition, a compound haying an inhibitory ; 
. activity against the drug efflux pump of Pseudomonas aeruginosa can be selected by carrying but screening in which 
the aforementioned pharmacophore model is applied and a library of compounds having generated conformations is 
used! Moreover, a virtual compound can be created by calculating conformations in the same manner on the basis of 
. a class of virtual compounds, and then carrying out docking study with the aforementioned pharmacophore. A useful 
: ; 5? : rnedicament can • be crea^ted; by practicai ly synthesiz ing the virtually: created compound and assaying the inhibitory 
: ;iactiyity against the : drug efflux pump of Pseudomonas aeruginosa. Appropriate combination of two or more of these 
: ; techniques: may be app.licable to find a. compound having more potent inhibitory activity against the drug efflux pump 

' [0097] The compounds can be efficiently overlaid by using a software having a docking function such as CATALYST 
55 (Greene et al.; J. Chem. Inf. Comp. Sci., 1994, 34, 1297-1308; The software is commercially available from Molecular 
. Simulation inc.), and alternatively, the overlay can manually be/performed. As for the. creation of a pharmacophore 
using CATALYST, specific techniques are disclosed in detail in, for example, International Publication WO/04913 and 
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the like. In general/compounds that fit for a pharmacophore are those wherein, for each of sites, constitutional atoms, 
in a partial structure that conform with the feature of a site are located within 0.5 to 3 A from the site when they are : : 
optimally overlaid with the pharmacophore. A compound whose partial structure occupied within the aforementioned 
tolerance for all of the four sites of the aforementioned pharmacophore (within 2 A for Site 1 and Site 4, and: within 1.7 
5 . A for Site 2 and Site 3) has an inhibitory action against the drug efflux pump of Pseudomohas aeruginosa, and can be 
expected to have an effect of combination with an antibacterial agent in preventive and/or therapeutic treatment of 
infectious diseases. The compounds represented by the general formula (I) and (li), as compounds having an inhibitory 
action against the drug efflux pump of Pseudomonas aeruginosa, can be used as active ingredients of medicaments 
for preventive and/or therapeutic treatment of infectious diseases as well as inhibitors of the drug efflux pump oiPseu- 
10 domohas aeruginosa. 

Examples 

[0098] The present invention will be explained more specifically with reference to the following examples: However, 
*5 the scope of the present invention Is not limited to these examples. : ■ 

Example 1 : 2-(2^pxo-2T3-[(E)^2-(4-phenyl-1 ,3-th!azol-2-yi)r1 -eth enyl] an Ninoethyl) -benzoic acid 

: [0099] 3-[(E)-2-(4-Phenyl-1,3-thiazol-2-yl)-1-ethenyl]aniline (Japanese Patent Unexamined Publication No. 
20 62-1 421 68/1 987,. 500 rng, 1.8 mmol) and homophthalic anhydride (440 rhg t 2.7 mmol) were dissolved in toluene (10 
; mL), arid the solution was heated under reflux for 30 minutes, After the reaction mixture was cooled, the deposited 
crystals were collected by filtration to obtain the title compound as a white solid (720 mg, 91%). 
1 H-NMR (DMS6-d 6 j 8 : 4.11 (2H, sj, 7.30-7.54 (i2H, m), 7.89 (1H, d, J=8.3Hz), 7.96 (1H, sj, 7.99 (1H, d, J=7.2Hz), 
. 8.09 (1H, s), 10.18 (1H,s) : 
25 FAB-MS; m/z: 441 (MH + ) . 

Example 2: 2-{2-Oxo-2-t3-(2-quinoiylmethoxy)anilino]ethyl}benzoic acid 

(A) 2-[(3-Nitrophehyloxy)methyl]quinoline 

30 : 

[0100] m-Nitrophenol (500 mg, 3.59 mmol) and 2-chloromethylquinoline (846 mg, 3.95 mmol) were dissolved in DMF 
(1 0 ml), and the solution was added with potassium carbonate (745 mg) arid stirred overnight at room temperature. 
The reaction mixture was concentrated, diluted with ethyl acetate, washed with saturated aqueous sodium hydrogen- / 
carbonate and saturated brine, and then dried over magnesium sulfate. The solvent was evaporated under reduced 
35 pressure; and the residue was purified by silica gel chromatography (n-hexane:ethyi acetate, 8:1, v/v) to obtain the 
title compound (245 mg, 24%). ' 
: 1 H-NMR (CDCI 3 ) 5;: 5.45 (2H, s) l 7.35 (1H, dd, J=8.3, 2.4Hz), 7.4 (1H, t, J=8.3Hzj, 7.58 (1H, t, j=7.8Hz), 7.65 (1H, : 
: d, J=8.8Hz), 7.76 (1H,t;j=7.8Hz) ( 7.84-7:86 (2H, m), 7.92(1 H, d, J=2.0Hz), 8.10(1 H, d, J=8.8Hz), 8.23 (1 H, d, J=8.3Hz) 

40 . (B) 3-(2-Quinolylmethoxy)aniline 

} : ; [0101] The 2-[(3-nitrbphenylo^^ in (A) (?45 mg, 0.874 mmol) was dissolved In ethanol (10 

. ml), and the solution was added with stannous chloride (580 mg) and heated under reflux for 3 hours. After the reaction 
mixture was left stand for cooling, the mixture was added with 5 M aqueous sodium hydroxide (20 ml) and then stirred 
45 for 15 minutes, the reaction mixture was extracted with chloroform. The organic layer was dried oyer magnesium 
sulfate, and the solvent was evaporated under reduced pressure to obtain the title compound (247 mg, quantitative). 

(C) 2-{2^0xo-2-[3-(2-quinolylmethbxy)anilino]ethyl}benzoic acid 

so [0102] the S^^^quinblylmethoxyjaniline obtained in (B) (219 mg, 0.875.mmbl) and homophthalic anhydride (213 
; ... . mg, 0/131 mmol) were dissolved in toluene (10 ml), and the solution was heated under reflux for 30 minutes, the 
deposited solid was collected by filtration to obtain the title compound as a white solid (223 mg, 62%). 
1H-NMR (DMSO-d 6 ) 5 : A06 (2H, s), 5-32 (2 H, s), 6.71 (1H, m), 7.14 (1H, m), 7.19 (1H, t, J=7.8Hz), 7.33-7.42 (3H, 
m), 7.50 (1 H, t, J=7.3Hz) t 7.63 (2H , m), 7.78 (1 H, m), 7.87 (1H, d, J=6.8Hz), 8.00 (2H, t, J=8.8Hz), 8;40 (1 H* d, J=8.3Hz), 
55 10.1 (1H,br) 

FAB-MS; m/z: 413 (MH + ) 
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■ Exarnple 3; ^-(g-S^tEj^^-lisopropyl^chloro^l ,3-thiazol-2-yi)-1 -iethenylianilino-2-oxoethyl)berizo(c acid 

,-; (A) 4^lso[3rppyi-5-chloro-2^(E)-2-(3-nitr6 phenyl)-!^ , , 

5 [0103] 4-lsppropyl^2-i(E)-2-(3-nrtro^ (Japanese Patent Unexamined Publication No: 

62-1 :4?i 68/1 987, 270 mg t o: 98 mmpl) was dissolved in caiton 

N-chibrosuccinimide (1 60 mg, 1.2 mmol) and heated under reflux for 17 hours. The reaction mixture was distributed 
in methylene chloride and saturated aqueous sodium hydrogencarbonate. The organic layer was washed with saturated 
brine, and dried over magnesium sulfate, and then the solvent was evaporated under reduced pressure. The residue 
10 was added with a small amount of hydrochloric acid in dioxane, and the solvent was evaporated again; The residue 
was purified by silica gel chromatography (hexane:ethyl acetate, 4:1 , v/v) to obtain the title compound as a white solid 
(236 mg, 69%). 

1 H-NMR (CDCI 3 ) 5 : 1.31 (6H, d, J=6.8Hz), 3.24 (1H, m), 7.30 (2H, s), 7,56 (1H, t, J=7.8Hz), 7\81 (1H, d, J=7.8Hz), 
8;16 (1H, dd, J=7.8, 2.0Hz), 8.37 (1 H, t, J=2.0Hz) . 

(B) 2-(2-3-[(E)-2^4-lsoprppyl-5-chioro-1 t 3-thiazol-2-yl)-1 -ethenyl]anilino-2-oxoethyl)-benzpic acid 

[0104] The 4-isopr6jDyl-5-chlpro-2-[(E)-2-(3-nitrophen in (A) (225 

mg, 0.652 mmol) was dissolved in ethanol (10 mL), and the solution was added with tin (II) chloride (590 mg, 3.11 
20. mmol) and heated under reflux for 2; hours. The reaction mixture was added with 4 N aqueous sodium hydroxide, and 

extracted with ethyl acetate. After the organic layer was washed with saturated brine and dried over sodium sulfate, :: 
. : ; the solvent was evaporated under reduced pressure. The residue was dissolved in toluene (10 mL), and the solution 
: was added with hombpnthalic anhydride (126 mg, 0.78 mmol) and heated under reflux for 30 minutes. The reaction 
mixture was cooled, and the deposited crystals were collected by filtration to obtain the title compound as a white solid 
' '. 25 .' (88. mg, 30%); 

1 H-NMR(DMSO-d 6 ) 8 ; 1.23 (6H, d, J=6 3.15 (1H, m), 3.98 (2H, s), 7.25-7.50 (8H, m), 7.80-7^0 (2H, m) 
. . FAB-MS; m/z: 441 (MH+) ■ , - 

Example 4: 2-[2-Oxo-2-{3-[(E)-(5-pheny1-2^ acid 

" • • 30 . ' .• • ' • ; ;. . /V,- . ' •' - • " • : ". . ; 

(A) N^Methyl-N-methoxy-5-bromo-2-furanamide 

[0105] 5-Brbmo-2-furancarboxylic acid (3.00g, 15.7 mmol) was dissolved in methylene chloride (60 ml), and the 
■ '; solution was added with NTmethyt-N-methoxyamine hydrochloride (94 mg), triethylamine (2.19 ml, 15.7 mmol) arid 
35. HOBt (1 .06 g, 7.85 mmol). Then, the mixture was added with WSCD-HCI (3.31 g, 17.3 mmol) under ice cooling and 
then stirred at room temperature for 18 hours. The reaction mixture was diluted with methylene chloride, washed with 
. 10% aqueous citric acid, saturated aqueous sodium hydrogencarbonate and saturated brine, and then dried over 
magnesium sulfate. The solvent was evaporated under reduced pressure. The residue was purified' by silica gel chro- 
matography (n-hexane;ethyl acetate, 4:1 , v/v) to obtain the title compound as colorless arhorphous (3.18 g, 86%). 
40 1 H-NMR (CDCI3) 5 ; 3.33 (3H, s), 3.77 (3H, d, J=2.0Hz), 6.45 (1H, dd, J=3.9, 2.0Hz), 7.10 (1H; d, J=3;9Hz) 

(B) N-Methyl-N-methoxy-5-phenyl-2-furariamide 

[0106] The N-methyUN-methoxy-5-bromo-2-furariamide obtained in (A) (3.1 8 g, 13.6 mrriol) was dissolved in toluene/ 
45 water (60 ml, 2:1 , v/v), and the mixture was added with phenylboric acid (1,74 g, 14.3 mmol), tetrakisftriphenylphos 1 
phine)paliadium (785 mg) and sodium carbonate (4.32 g, 40.8 mmol), and then heated iinder : reflux overnight the 
reaction mjxture was left stand for cooling, arid then extracted with ethyl acetate. After the organic layer was dried over 
' . magnesium sulfate, the solvent was evaporated under reduced pressure. The residue was purified by silica gel chro- 
; ; ; matpgraphy (n-hexane:ethyl : acetate, 4:1, v/v) to obtain the title cornppund as white crystals (2.27 g, 72%). 
. so :1H^NMR (CDCI3) 8 ; 3;39: (3H; s), 3.84 (3H, sj, 6.77 (1 H, d, J=3.9Hz), 7.25 (1 H, d, J=3.9Hz), 7.34 (1 H, m), 7.43 (2H,t, 
• ; ; J=7.3HZ), 780 (2H, d, J==7;3Hz) : : 

(C) 5-Phenyl-2-furaldehyde 

55 [0107] Aluminum lithium hydride (410 mg, 1 0.8 mmol) was suspended in THF (15 ml), and the mixture was added 
with the N-methyl-N-methoxy-5-pheny!-2-furanamide obtained in (B) (500 mg, 2.1 6 mmol) under ice cooling and stirred 
. for 30 minutes at 0°C. The reaction mixture was poured into ice water, and the mixture was added with potassium 
hydrogensulfate and stirred for a while. The reaction mixture was extracted with ethyl acetate, and the organic layer 
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was dried over magnesium sulfate. After the drying agent was removed by filtration, the solvent was evaporated tinder 
reduced pressure, the residue was purified by silica gel chromatography (n-hexane : ethyl acetate, 20:1 , v/v) to obtain . 
the title compound (289 mg, 78%). 

iH-NMR (CDGI 3 ) 8 ; 6.83 (1 H, d, J=3.9Hz), 7.31 (1 H, d, J=3.9Hz), 7.38-7.44 (3H,'m), 7.82 (2H, rri), 9.64 (1H, s) . 

(D) Diethyl (3-nitrobenzyl)phosphonate . 

. [0108] 3-Nitrobenzyl bromide (1 .00 g, 4.63 mmol) was dissolved in triethyl phosphite (15 ml), and the mixture was 
. stirred at 1 00°C for 3 hours. The reaction mixture was left stand for cooing, arid/then added with ether. The deposited 

insoluble substances were removed by filtration, arid the mother liquor was evaporated. The residue was purified by 
■ silica gel chromatography (n-hexane: ethyl acetate, 4:1 4 1 :1 , v/v) to obtain the title compound (1.14 g, 90%), 

1.H-NMR (CDCI3) 8 : 1 .27 (6H, t, J=7.3Hz) ) 3.21 (1 H, sj, 3.27 (1H, s), 4.07 (4H, q, J=7.3Hz), 7.50 (1 H, dd, J=8.3 ( 7.8Hz), 

7;66 (1 H, d, J=7.8Hz), 8.14 (1 H, d, J=8.3Hz), 8.16 (1 H, d, J=2.0Hz) . • ^v,'/.. 

(E> 2-[(E)-2-(3 : -NitrojDhehyi)-1 -etheriyl]-5-phenylfuran . 

[0109] The 5-phenyl-2-furaldehyde obtained in (C) (188 mg, 1 .09 mrrioij and the diethyl (3-nitrobenzyl)phosphonate 
obtained in (D) (597 mg, 2i.1 8 himol) were dissolved in DMF (3 mi), and the solution was added with sodium methoxide 
(118 mg) and stirred at room temperature for 6 hours. The reaction mixture was further added with 5-phenyl-2-furai- 
dehyde (191 mg) and sodium methoxide (118 mg), then added with 60% sodium hydride (88.0 mg) and stirred at room 
temperature overnight; the reaction mixture was added with methanol, and concentrated under reduced pressure. 
The resulting residue was diluted with ethyl acetate, and washed with saturated brine. The organic layer was dried 
over magnesium sulfate, and the solvent was evaporated under reduced pressure. The residue was purified by silica 
gel chromatography (n-hexarie;ethyl acetate, 20:1 , v/v) to obtain the title compound as yellow crystals (288 mg, 45%). 
1 H-NMR (CDCI3) 5 ; 6.54 (iH,- d, J=3.4Hz), 6.73 (1H, d, J=3.4Hz), 7.04 (1H, d, J=16,1Hz), 7.15 (1H, d, J=1;6.1Hz), 
. 7.30 (1H p t, J=7.8Hz) l 7.43 (1 H, t, J=7.8Hz), 7.51 (1H, t, J=7.8Hz), 7.76 (3H, m), 8.07 (1 H, m) t 8.35 (1H, s) 

(F) 3-[(E)-(5-Phenyl-2-furyl)-1 -ethenyl]aniline 

[0110] The 2-[(E)-2-(3-nitropheny|)-i-ethenyl]-5-phenyifuran obtained in (E) (288 mg, 0.989 mmol) was dissolved in 
ethanoi (15 ml), and the solution was added with stannous chloride (656 mg) and heated under reflux for 3 hours. The 
reaction mixture was left stand for cooling, and then added with 5 M aqueous sodium hydroxide (20 ml) and stirred for 
15 minutes. The mixture was then extracted with chloroform, and the organic layer was dried over magnesium sulfate, 
the solvent was evaporated under reduced pressure to obtain the title compound. (259 mg, quantitative). . 

(G) 2-[2-Oxo-2-{3-[(EH5-phenyl-2-furyl)-1-ethenyl]anilino}ethyl]benzoic acid 

. [0111] The3-[(E)-(5-phenylfuryl)-l-ethehyl]anilihe obtained in (F) (259 mg,;0.987 mmol) and homophthalic anhydride 
(240 mg, b.148:mmol) were dissolved in toluene (7 ml), and the solution was heated under reflux for 30 minutes. The 
deposited solids were collected by filtration to obtain the title 

1H-NMR (DMSO-d 6 ) 5 : 4.11 (2H,s), 6.69 (1H, d, J=3.42), 7.02 (1H, d, J-16.2Hz), 7.03 (1H t ;d, J=3.4Hz), 7.09 (1H,d, 
J=1 6.2Hz) , 7.27-7.46 (8H , m) , 7.53 (1H, t, J=7.3Hz), 7.79 (2H, d ( J=7.8Hz), 7.89 (2H, d, J=7:3Hz), 7.92 (1 H, s), 10.1 

;'(lH,s)--./V:y, ; ;'' '• :.• -v "; ; i . \ 

FAB-MS; m/z: 423 (Mt) 

. Example 5: 2-{2-[3-((Ej72-{5-Amino-4-isopropyl-1 I 3-thiazol-2-yl}-t-ethenyl)amino]T2-^^ acid 
(A) Ethyl 4-isbpropyl-2-[(E)-2-(3-hitrophenyl)-1 -ethenyl]-1 ,3-thiazoIe-5-carboxylate 

[0112] (E)-3-(3^Nitrbphenyl)-2-propehethioamide (2.07 g, 9.99 mrriol) arid ethyl 2-chloro-4-methyl-3-oxopentanoate 
(1.92 g, 9.99 mmqlj were dissolved in ethanoi (100 mi), arid the solution was heated under reflux for 26 hours. The 
reaction mixture was left stand for cooling and then concentrated. The residue was purified by silica gel chromatography 
(ri-hexarie:ethyl acetate, 20:1 ( v/v) to obtain the title compound (812 mg, 24%). 

1 H-NMR (CDCI3) 8 : 1.34 (6H/d t J=9;8Hz), 1.39 (3H, t, J=7.3Hz), 3.99 (1H, m) ( 4.36 (2H, q, J=7.3Hz), 7.36 (1H t d, 
J=i6.1 Hz), 7.56 (1 H, d, J=1 6:1 Hz), 7.58 (1 H, t, J=8.3Hz), 7.85 (1 H, d, J=8.3Hz), 8.1 9 (1 H, dd, J=8.3, 2.0Hz), 8.41 (1 H, 
brs) . ... ; 




EP1 227 084 A1 

(B) 4 lsopropyl-2-[(E)-2T(3 J nitrdpheny[j-1 ^ 

; : , [0113]; : : :The.ethyl 4-isoprpjDyl : 2-t(E)-2-(3-nitrophenyl)-1 -ethehyl]-1 .S-thiazole-S^arboxylate obtained in (A) (250 mg, 
:: 0722 rtimol) was dissolved in.a mixed solvent of THF, methanol and .water (6 ml, 3:2:1 , v/v); and the solution was 
■ 5 added with lithium; hydroxide mbnohydrate (60.6 mg) and stirred at room temperature for 3 hours. The reaction mixture 
: , was neutralized with 1 M: hydrochloric acid, and extracted with ethyl acetate. The/organic layer was dried oyer mag- . 
: nesium sulfate. Tha solverit was evaporated under reduced pressure:to obtain the title compound (247 mg, quantita- 
.. tive); • : ;y : ;'. : - ; -.' . ; - : \: . •'; : ' • " • ;.. . .;' • 

'iil?. 'V (C) tert-Butyi N-{4-iso 

. ; [0114] The 4-isopropyl-2;[(E)-2-(3-hitroph (B) (230 mg,: 

0.722 mmoi) was dissolved in tert-butanol (8 ml), and the solution was added with triethyjamine (0.121 ml) and diphenyl , 
-phosphoric acid azide (0.187 ml), and then heated under reflux for 6 hours. 1 The; reaction mixture was left stand for 
15 cooling, and then diluted with ethyi acetate and washed with 10% aqueous citric acid, saturated aqueous sodium 
hydrogencarbonate, and then with saturated brine. The reaction mixture was dried over magnesium sulfate, and the 
solvent was evaporated under reduced pressure. The residue was purified by silica gel chromatography (n-hexane: 
ethyl acetate, 8:1 , v/v) to obtain the title compound (272 mg, 97%). 

1 H-NMR (CDCI3) 5 ; 1.32 (6H, d, J=6.8Hz), 1.54 (9H t s), 2.93 (1H, m), 6.66 (1H, br), 7.23 (1H, d, J=16.1Hz), 7.33 (1H, 
20 d, J=16.1Hz), 7.52 (1H, dd, J=8.3, 7.8Hz), 7.76 (1H, d, J=7.8Hz), 8.10 (1H, dd, J=8.3, 1 .5Hz), 8.33 (s, 1H) 

(D) tert-Butyl N-{4-isopropyl-2-[(E)-2-(3-aminophenyl)-1 -ethenyl]-1 ,3-thiazoi-5-yl}-cailDamate . 

[0115] f he tert-butyl N-{4-isopropyl-2-[(E)-2-(3-nitrophenyl)-1-ethenyl]-1,3-thiazol-5 
25 (272 mg, 0.698 mmoi) was dissolved in ethanol (10 ml), and the solution was added with stannous chloride (463 mg) 
and C heated under reflux for 3 hours, the reaction mixture was left stand for cool ing i: and then added with 5 M aqueous 
sodium hydroxide (20 ml) and stirred for 15 minutes. The reaction mixture was extracted with ethyl acetate, and the 
organic layer was dried over magnesium sulfate. The solvent was evaporated under reduced pressure to obtain the 
title compound (241 mg, : 96%).- 
30 _ '.' ' •-' 

: i : I,: (E).2-{2-|3-((E)-2-{5-[(tert-ButoxycailDbnyl)am 
' ■ : : ; : " ■' : • " : acid;;';.' ,; : ' . ■■ : >• • •- ■■ ■ ^ •'• • - .• ■ ; ' . ■' ' : ' : : - ' • ^ •' , .: ' " ' " ; : ; • 

[0116]: The tert-butyrN : 
35 (241 mg, 0.670 mmoi) and homophthalic anhydride (163 mg, 1.01 mmoi) were dissolved. in toluene (8 ml), and the 
. solution was heated under reflux for one hour. The deposited solid was collected by filtration to obtain the title compound 

as a white solid (244 mg, 70%). 
. 1 H-NMR (DMSO-d 6 ) 5 : 1V15 (6H; d; : J^6.8Hz),i.46 (9H, s), 2.49 (1H, m), 4.09 (2H, s), 7.28-7.44 (6H, rri), 7.82-7.88 
: (2H, m), 9.65 (1H; br), 10;3 (1H, br) 
40 FAB-MS; rrvz: 522 (MH + ) \ 

(F) 2-{2-[3 : ((E)-2-{5-Amino-4-isopropyl-1 ,3-thiazol-2-yl}-1-ethenyl)amino]-2-6xoethyl)-benzoic acid 

[0117] The 2-{2-[3-((E)-2-{5 : [(tert-buto ,3-thiazol-2-yl}-1 -ethenyl)amirio]-2-6x6ethyl} 

& benzoic acid obtained in (E) (150 mg, 0.288 mmoi) was dissolved in 4 N hydrochloric acid in dioxane (3 ml), arid the 
solution was stirred at room temperature for 2 hours. After the solvent was evaporated under reduced pressure, diethyl 
ether was added to the residue. The deposited crystals were collected by filtration, and dried to obtain dihydrochloride 
of the title compound as white powder (148 mg, quantitative). : 

1 H-NMR (DMSO-d e ) 6 : 1.20 (6H, d, J=6.8Hz), 3.39 (1H, m), 4.11 (2H, s), 7.11 (1H, d, J=1 6.1 Hz), 7.24-7.42 (7H, m), 
,.- 50 7.52 (1H,.t, J=7.8Hz), 7.89 (1H, d, J=7.8Hz), 7.96 (1H, s), 10:1 (1H, s) : 
- . FAB-MS; m/z: 422 (MH + ) : * 

Example.6i 2-(2-dxp-2^3-[(^ ,3]thiazol-2-yl)-1-ethenyi^ ■ 

55 (A) N1-(2rChloro-3-pyridyl)-(E)-3-{3-nitrophenyl)-2-propeneamlde 

, [0118] (E)-3-(3-Nitrophenyl)-2-propenoic acid (6.02 g, 31 .2 mmpl) was suspended in toluene (250 ml), and the sus- 
pension was added dropwise.with thionyl chloride (2.7 ml, 37.4 mmoi); and then heated under reflux for one and half 
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hours. After the reaction mixture was cooled, the solvent and excessive reagents were evaporated. The residue was 
subjected to azedtropy by using toluene to obtain (E)-3-(3-nitrophenyl)-2-propendyl chloride as a white solid. 
[0119] This solid was suspended in THF (100 ml), and the suspension was added with 3-amino-2-chIpropyridine 
(4.01 g, 31.2. mmol) under ice cooling, and then stirred at the same temperature for 5 minutes and further at room 

5 temperature for 19 hours, the reaction. mixture was added with saturated aqueous sodium hydrogencarbonate, and 
the insoluble solids were collected by filtration. The solids were again suspended in chloroformimethanol (1 0:1 , v/v), 
washed with saturated aqueous sodium hydrogencarbonate and saturated brine, and then dried over anhydrous sodium 
sulfate. The solvent was evaporated to obtain the title compound as a white solid (1 .00 g, 1 0.6^). 
1 H-NMR (CDCI 3 ) 5 : 6:97 (1 H, : d, J= 15,6Hz), 7.36 (1 H, t, J=4.9Hz), 7.64 (TH, t i J=7.8Hz) ) 7.83 (1 H, d, J=15.6Hz), 7.92 

10 , (1H f ,d, J=8,3Hz);:8.1 6 (1 H, d^J^^ H, dd, J=8.3, 1.0Hz), 8.49 (1H, m), 8.75 (1H, d, J=6.8Hz) 

[0120j:;^ obtained in (A) (0:69 g ; 2.27 mmol) was 

15 suspended in; pyridine (20 ml), and the suspension was added, with phosphorous pentasuffide (0.51 g, 2.27 mnioi), 
and then heated with stirring at about 100°C for 5 hours, and further heated under reflux for 30 minutes. After the 
reaction mixture was cooled, the mixture was added with saturated aqueous sodium hydrogencarbonate, and extracted 
: with chloroform: methanol (i 0: 1 , v/v). The extract was washed with saturated brine, dried over anhydrous sodium sul- 
fate, and then the solvent was evaporated. The residue was purified by silica gel column chromatography (chloroform, 
20 and hexane:ethyl acetate =1:1 — > 1 :4, v/v -> chloroform). to obtain the title compound as a pale orange solid (0.1 7 g, 
. -26.4%). 

: ; 1 H-NMR (CDCia) 5 : 7.46(1H,dd, J=7.8, 4.4Hz), 7.50 (1H, d, J=1 5.6Hz), 7.62 (1 H, t, J=7.8Hz), 7.65 (1H, d,J=1 5.6Hz), 
. 7.91 (1H, d, J=7.8rHz); 8.21 -8.46 (1H^ m), 8.26 (1H, dd, J=8.3, 1 .5Hz), 8.45-8:48 (1H, m), 8.59 (1 H, dd, J=4.4, 1.5 Hz) 



25 (e)3-i(E)-2-(Pyrido[3i2-d][i ( 3]thiazol-2-yl)-1-ethenyfl^ 

[0121] The 2-[(E)-2-(3-nitrophenyl)Tl-ethenyl]pyrido[3,2-d][1 ,3]thiazole obtained in (B) (0,10 g, 0.35 mmol) was sus : 
pended in ethanol (15 mi), and the suspension was added wjth tin (II) chloride monohydrate (278 mg, 1 .24 mmol), and 
: heated under reflux for 3.5 hours- The reaction mixture was added with 1 .5 N aqueous sodium hydroxide under ice 
30 cooling, and the mixture was extracted with chloroform. The organic layer was washed with saturated brine, arid dried 
over anhydrous sodium sulfate. Then, the solvent was evaporated to obtain the title compound as a yellow solid (92 
mg; quantitative). 

: •• . 1 H-NMR (CDCI3) 5 : 3.80 (2H, br), 6.72 (1 H, dd, J=7,8, 2.4Hz) ■ 6.91 (1 H, rh), 7.01 (1 H, d, J=7.3Hz), 7.21 (1 H,t, J=7.8Hz), 
7.32 (1H, d, J=1 6.1 Hz), 7.40 (1H, dd, J=8.3; 4.4Hz), 7.49 (1H, d, J=16>1Hz), 8.19 (1H, dd, J=8.3, 1.5Hz), 8.54 (1H, 
35 dd, J=4A 1.5Hz) / 

(D) 2-(2-Ox6-2-{3%E)-2-(pyn^ 

• [0122] the 3-[(E)-2-(pyri^ obtained in (C) (90 mg, 0.36 mmol) was dis- 

40 solved in toluene (2 ml), and the solution was added with homophthaiic anhydride (about 75%, 86 mg, 0.53 mmoi) and 
heated under: reflux for 30 minutes. After the reaction mixture was cooled, the deposited solids were collected by 
; : i filtration and washed with ether to' obtain the title compound as pale orange powder (121 rhgV82.d%). 
; v : : 1 H-NMR (DMSO-dg) 5 : 4J1 2 (2H, s), 7:36-7.42 (3H, m), 7.48 (1H, d; J=16.1Hz), 7.46-7.61 (4H, m), 7.69 (1H, d^ 
; - : J=16-iHz), 7.90 (1H, d, a=7.3Hz), 7.99 (1H, br), 8.35 (1H, d, J=8.3Hz), 8.60 (1H, dd, J=4.4, 1.0Hz), 10.25 (1H, br), 
45 12.80 (1H.br) EI/MS; m/z: 415 (M+) . 
FAB/MS; m/z: 416 (MH + ) 

Example 7: 2-(2-3-[(E)-2-(1 t 3-Benzoxazol-2^yl)-1-ethenyl]ani!ino-2-oxoethyl)behzoic acid 

so [0123] 2-[(Diethoxyphosphinyl)methyl]benzoxazole (J. Org, Chem. 1993, 58, 7009) and 3-nitrobenzaldehyde were 
treated in the same manner as in Example 15 (F), and then in the same manner as in Example 3 (B) successively to 
obtain the title compound. 

1 H-NMR (DMSO-d 6 ) 5 : 4.12 (2H, s), 7.18 (1H, d), 7.38 (7H, m), 7.51 (1H, m); 7.61 (1H, d), 7.72 (3H, m), 7.91 (2H, m) 
MS(ES-);m/z:397(M + -1) 

55 
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Example 8: 2-[2-Oxo-2-(3-(E)-2-t4-(4-pyridyl)-1 4-thiazol-2,ylj-1 -ethylanilino)ethyl]-benzoic acid 

.: •'• " , (A)-4-Bromoacetylpyridine' ; , ;- : 

. 5 [0124] 4-Acetyipyridine > (1 £): was dissolved in acetic acid (5 niL), added with pyridinium hydrobromide perbromide. 
v (?-64 g), and stirred aiSO^G for 3 hours, the reaction mixture was cooled with ice, and the deposited crystals were 
collected by fi^ 

1 H-NMR (CD 3 OD) 5: 3.70 (1H, d, J=11.1H 3.80 (1H, d, J=10.8Hz), 8.25 (2H, d; J=6.0Hz), 8.90 (2H, d, J=6.0Hz) 

10 (B) £-{(E)-2-(3 ; • 

[0125] the 4-bromoacetylpyridine obtained in (A) was treated according to the method described in Japanese Patent 
Unexamined Publication No.6-80654/1 994 to obtain the title compound, 

1H-NMR (CD3OD) 5 : 7.68 (1H; d, J=15;9Hz), 7.70 (1H, d, J=7.5Hz), 7.81 (1 H, d, J=16.2Hz), 8;o6:(1H, d, J=7.8Hz), 
V5 . ; 8:23 (1H, d r J=B:4Hz), 853 (1 H, t, J=i :8Hz), 6.66 (2H, d, J=6.9Hz) ( 8.76 (1 H, s), 8.87 (2H, d, J=6.9Hz) - 

(C) 2-[2-dxo-2-(3-(E)-2:-[4-(4-pyri 



[0126] The2-[(E)-2-(3-Nitrophenyl^ 
20 neraa in Example 3 (B) to obtain the title compound. 

1 H-NMR (DMSO-d 6 ) 5 : 4,12 (2H, s), 7.35-7.56 (5H, m), 7.90 (1H, d, J=8.1Hz), 7.96 (2H, m), 8.44 (1H, s), 8.65 (2H, 

m), 10.18 (1H,s) • 

MS(ES-);m/z:440(M + -1) 

25 Example 9: 2-(2-3-[(6-!sopropyl-2-pyridyl)methoxy]anilino-2-oxbethyl)benzoic acid 
(A) 2-Isopropyipyridine-N -oxide : - 

[0127] 2-lsopropylpyridihe (5 g) was dissolved in acetic acid (27 mL), and the solution was added dropwise with 
30 peracetic acid (9.2 mL, 37% solution) and stirred at 70° C for 16 hours. The solvent was carefully evaporated under 
. reduced pressure, and the residue was added with toluene and the remaining acetic acid was removed by azeotropy 
; under reduced pressure. The residue was purified by distillation to obtain the title compound (4.9 g) from the fraction : 
at 127°C/1 mmHg. 

• ; ' ; • 1 H-NMR (CDCI3) 5 :1. 40 (6H, d, J=6.9Hz), 3.91 (1H, heptuplet, J=6.9Hz)| 7.28 (1H, m), 7.38-7.47 (2H, m) ( ; 8.50 (1H, - 
" 35 d, J=6.3HZ) V /''.T ' : : ;'.- : : y-.' : ' ; • - • V> : : : .. •''v' " " ' V 



: (B) 6-lsopropyl-2;cyanopyridine . 

[0128] : The 2-isopropylpyridihe-N-oxide obtained in (A) (4.9 g) was dissolved in dimethylformamide (25 mL), and the 
40 solution was added with sodium cyanide (5.26 g) and triethylamine (20 mL). The solution was added dropwise with 
chlprotrimethylsilane.(13.6 mL) and then, stirred at 120°C for 16 hours; After the reaction mixture was cooled, trie 
solvent was evaporated under reduced pressure. The residue was distributed in ethyl acetate and 7% aqueous lithium 
chloride. The organic layer was washed with saturated brine, and dried over sodium sulfate. Then, the solvent was 
evaporated under reduced pressure, and the residue was purified by silica gel chromatography (hexane:ethyl acetate, 
45 85:15, v/v) to obtain the title compound as oil (978 mg). 

1 H-NMR (CDCI3) 5 : 1.42 (6H, d,J=7.2Hz), 3.22 (1H, heptuplet, J=7.2Hz), 7.50 (1H, dd, J=7.9, 1.2Hz), 7.62 (1H, dd, 
J=7.6, 1.0Hz), 7,83 (1 H,t, J=8.1 Hz) 



(C) 6-lsoprbpylpicolinic acid 

[0129] the 6-isbp^ added with 5 N hydrochloric acid (13.5 mL), 

and the mixture was stirred at 110° C for 16 hours. The reaction mixture was cooled, and then adjusted to pH 5.5 with 
, : 1 N sod turn i hydroxide. The. deposited solids were collected by filtration; and dried to obtain the title compound (534 
: mg). The mother liquid was adjusted to pH 5.5 with 1 N hydrochloric acid, and then extracted five times with methylene 
55 chloride, the organic layer was washed with saturated brine and dried over sodium sulfate, and then the solvent was 
evapb rated under reduced pressure to further obtain -324 mg of the title compound. 
'. . 1 H-NMfi;(GDCi 3 ) 5 : 1 .41 (6H, d, J=6 ; 9Hz),3.23 (1H, heptuplet, J=6,9Hz) t 7.55 (1H,d, J=8.iHz), 7.96 (1H, t, J=7.8Hz), 
; : : 8.14 (1 H , d, J=7.5Hz): 
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(D) 6- Isopropyk2-hydroxymethy (pyridine 

[0130] The 6-isoprppylpicoiinic acid obtained in (C) (200 mg) was dissolved in tetrahydrofuran (6 mL), and the solution 
was added dropwise with borane-tetrahydrofurah complex (1 M, 6 mL) at0°C under nitrogen atmosphere, the reaction 
mixture was stirred at the same temperature for 3.5 hours, and: added with .methanol, and then the solvent was evap- 

. prated under reduced pressure. The residue, was added with 1 N hydrochloric acid, and stirred for 20 minutes. The ; 
reaction mixture was:adjusted to pH 1 1 with 5 N sodium hydroxide, and extracted four times with methylene chloride. : 

: The organic layer was dried over sodium sulfate, and the solvent was evaporated under reduced pressure. The residue 
was purified by silica gel chromatography: (methylene chloride:methariol,. 99:1, v/v) to obtain the title. com pound as 
colorless oil (145 p rfijg j> . : .:./.:Vv.; ; \ 

1 H-NMR (CDCI 3 ) 5 : 1 41 (d, J=6.9, 6H), 3.18 (heptuplet, J=6.9, 1H), 4.84 (s, 2H), 7.12 (d| J=7.8, 1H), 7.18 (d, J=7.5, 
1H), 7;71 (d, J=7.8, 1H) 

(E) .3-Nitroi1-^ ■ 

[0131] the 6-isoprbpyl-2-hy'droxymethylpyridine obtained in (D) (11 8 mg), triphenylphosphine (248 mg) and 3-hrtro- 
phenol (132 mg) were dissolved in anhydrous tetrahydrofuran (7 mL), and the solution was added with diethyl azodi- 
cartjoxylate (150 ul) at 0°C under nitrogen atmosphere, and stirred at room temperature for 16 hours. The solvent 
was evaporated under reduced pressure, and the residue was distributed between ethyl acetate and 1. N sodium 
hydroxide. The organic. layer was washed with saturated brine, and dried over sodium sulfate. The solvent was evap- 
orated under reduced pressure, and the residue was purified by silica gel chromatography (hexane:ethyl acetate, 1: 
1 , v/v) to obtain the title compound as yellow oil (202 mg). 

1 H-NMR (CDCI3) 5: 1.43 (6H, d, J=6.9Hz), 3.19 (1H, heptuplet, J=6.9Hz), 5.37 (1H, s), 7.24 (1H, d, J=7.5Hz), 7.42 
(1 H, d; J=7.8Hz), 7.44 (1 H, ddd, J=8.4, 2.7, 1 .2Hz), 7.54 (1 H, t, J=8;4), 7.76 (1 H, t, J=7.5Hz), 7.94 (1 H, ddd, J=8.1 , 
; 2.4, 1.2Hz), 8.00 (1H, t, J=2.4Hz) 

(F) 2-[2-Oxo-2-(3-(E)-2-[4-(4-pyridyl)-1 ,3 -thiazol-2-y I]- 1-ethylani lino) ethyl] benzoic acid 

[0132] The 3-nitrp-l -[(6-isopropyl-2-pyridyl)methoxy]benzene obtained in (E) was treated in the same manner as in 
Example 3 (B) to obtain the title compound. 

1 H-NMR (CDCI3) 5 : 1 .43 (6H, d, J=6.9Hz), 3.32 (1H, heptuplet, J=6.9Hz), 4.08 (1H , s), 5.32 (1H, s), 6.34 (1H, broad 
s), 7.15 (2H, m), 7.29 (2H, m), 7.40-7.63 (3H, m), 7.57 (2H, m), 7.82 (1H, td, J=7.5, 2.4Hz), 8.11 (1H, d, J=8.1Hz) 
MS(ES-);m/z:403(Mt-1) 

Example 10: 2-(2-Ox : o-2^3-[2-(4-phenyl-1,3-thiazol-2-yi)e% 

(A) Methyl (E)-3-(3-nitrophenyl)-2-propenate y ■ : 

[01 33] 3-Nitroci nriamic acid (io.00 g, 51.8 mlnol) was suspended in methanol (300 ml), and the suspension was 
added dropwise with concentrated sulfuric acid (10 ml), and heated under reflux for 6 hours while dehydration was 
carried out by means of a dropping funnel filled with molecular sieves/The solvent was evaporated, and the residue 
was added 1 with water,' and then extracted with ethyl acetate. The organic layer was washed with saturated aqueous 
sodium hydrogencarbonate and saturated brine, and dried over anhydrous sodium sulfate. The solvent was evaporated 
to obtain the title compound as a white solid (10.72 g, quantitative); 

1 H-NMR (CDCI3) 8 : 3.84 (3H, s), 6.59 (1H, d, J=1 6.1 Hz), 7.59 (1H, t ( J=7.8Hz),.7.73 (1H, d, J=16.1Hz), 7.83 (1H, d, 
J=7.8Hz), 8.24 (1 H, td, J=7.3, 1 .5 Hz), 8.38 (1 H, t, J=1 .5Hz) 

(B) Methyl 3-(3-aminophenyl)prbpariate 

[0134] The methyl (E)-3-(3-nitrophenyl)-2-propehate obtained in (A) (2 01 g, 9.70 mmol) was dissolved in methanol: 
ethyl acetate (1:1, v/v, 500 ml), and the solution was added with 10% palladium/carbon (0.2 g) and stirred at room 
temperature for 24 hours under hydrogen fjow (1 atm ). The catalyst was removed by filtration, and the solvent was ; 
evaporated to obtain the title cbriipbund as paie orange oil (1 .73 g, quantitative yield). . . 

1 H-NMR (CDCI3) 6 : 2.59 (2H, t, J=7.8Hz j , 2 .84 (2H , t, J=7. 8Hz) , 3.66 (3H, s), 3;66 ; (2H, br), 6.47-6.53 (2H, mj, 6.58 
(1 H, d, J=7.3Hz), 7.06 (1 H, td, J=7.8, 2.9Hz) : 
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(C) Methyl 3-{3-i(N4ert-butoxycaitohyl)amino]phenyl}propanate 

[0135] The methyl 1 3-(3 : aminophenyl)piropanate (1 .73 g, 9.65 mmol) obtained in (B) was dissolved in chloroform (80 
ml). The solution was added with di-tert-butyl dicarbonate {3.1 6 g, 14.5 mm pi), added dropwise; with triethylamirie (336 

s |xl, 2.41 mmol), and then stirred at room temperature for 21 hours. Since remaining starting material was observed by 
TLC, the reaction mixture was further added with di-tert-butyl dicarbonate (3.16 g, 1 4.5 mmol) and triethyiamine (336 
u.l, 2.41 mmol), and stjrred at room temperature for 5 hours. Still remaining starting material was observed by TLC, the 
reaction mixture was further added with di-tert-butyl dicarbonate (3. 1 6 g, 1 4.5 mmol), and stirred at room temperature 
for 1 7 hours. After the solvent was evaporated, the residue was purified by silica gel column chromatography (hexahe: 

10 ethyl acetate = 2:1 , v/v -^ chloroform) to obtain the title compound as colorless oil (2.34 g, 86.8%). 

. 1 H-NMR (CDCI 3 ) 5 : 1 .52 (9H, s), 2.62 (2H, t ( J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 3,67 (3H, s), 6.46 (iH, br), 6.87 (1 H, d, 
J=7.3Hz), 7.13-7.25 (2H, m),.7.26 (1H;.br> 

(D) tert-Butyl N-{3-(3-aminb-3-oxbpr6py 

[0136] The methyl 3-{3-[(N-tert-butoxycarbonyl)amino]pheny! obtained in (C) (1.84 g, 6.59 mmol) was 

dissolved In methanol (10 ml), and the solution was added dropwise with an ammonia solution in methanol (30 mi), 
and stirred at room temperature for 1 8 hours. Since a large amount of remaining starting material was observed by 
■ ■ \ TLC, the reaction mixture was further added with an ammonia solution in methanol (100 ml), and stirred at room 
; 2Q temperature for 6 hours. Since still remaining starting material was observed by TLC, the reaction mixture was further 
added with concentrated aqueous ammonia (28%, 50 ml), and further stirred at room temperature for 1 7 hours. After 
the methanol was evaporated, the residue was extracted with ethyl acetate, washed with saturated brine, and then 
-;. dried over. .an hydrous ; sodium sulfate. The solvent was evaporated to obtain the title compound as colorless oil (1 .60 
■ ..' g,91.9%). . 

25 1H-NMR (CDCl 3 ) 5 : 1.51 (9H, s), 2.52 (2H, t, J=7.8Hz); 2.94 (2H, t, J=7.8Hz), 5.44 (2H, br), 6.54 (1H, br), 6.89 (1H, 
d, J=7.3Hz), 7 10-7.22 (2H,m), 7.31 (1H,^ 

(E) tert-Butyl N-[3-(3-amino-3-thioxopropyl)phenyl]carbamate 

• 3Q [0137] Thetert-butyl N-[3-(3-amino-3-oxopropyl)phenyl]carbamate obtained in (D) (1 .58 g, 5,98 mmol) was dissolved 
in THF (30 ml), and inside of the reaction system was replaced with nitrogen. The reaction mixture was added with the 
Lawesson's reagent (1.21 g, 2.99 mmol), stirred at room temperature for 1 0 minutes, and then heated at about 60°C 
for 2.5 hours. After the solvent was evaporated, the residue was purified by silica gel column chromatography (chlo- : 
reform -> chlbrbfoiih: methanol = 30:1 , v/v) to obtain the title compound as light yellow oil (1.08 g, 64;7%). 
35 1H-NMR (CDCI3) 5 : 1.52 (9H, sj r 2.94 (2H, t, J=7.3Hz), 3.08 (2H, t, J=7.8Hz), 6.51 (1H, br), 6.81 (IH, br), 6.92 (1H, 

• d,J=7.8Hz), 7.11 (I H. d.J^.SHz), 7.21 (1H, t, J=7.8Hz), 7.35 (2H, br) / 

• (F) 3-[2-(4-PhenVM ,34hiazol-2-yl)ethyl]aniline 

40 [0138]: . The tert-Butyl N-[3-(3-amirior3-thioxop ropy I) phenyljcarbamate. obtained in (E) (200 mg, 0.72 mmol)was disr 
solved in ethanol (5 ml), and the solution was added With phenacyl bromide (i 42 mg, 0.72 mmol) and heated under 
reflux for one hour and 20 minutes; After the solvent was evaporated, the residue was added with saturated aqueous 
sodium hydrogencarbbnate, and the mixture was extracted with chloroform and washed with saturated brine. The . 
organic layer was dried over anhydrous sodium sulfate, and the solvent was evaporated. The residue was dissolved 
; 45 - : in methylene chloride (5 ml), and the solution was added dropwise with trrfluoroacetic acid (5 ml) under ice cooling, 
and stirred for .30 minutes at the same temperature. After the solvent was evaporated, the residue;was added with 
saturated aqueous sodium hydrogencarbonate, and then extracted with chloroform. The organic layer was washed 
with saturated brine, and dried over anhydrous sodium sulfate, and then the solvent was evaporated. The residue was . 
purified by silica gel column chromatography (chibroform) to obtah . 

50 1H-NMR (CDCI3) 8 : 3.06 (2H, t, J=7.8Hz), 3.33 (2H, t, J=7.8Hz), 3,61 (2H, br), 6.52-6.58 (2H, m), 6.65 (1 H, d, J=7.3Hz), 
: 7 08 (1H, t, J=7.3Hz), 7.28-7.35 (^H. m), 7.41 (2H, t, J=7.8Hz), 7.89 (2H, d, J=7i8Hz) 

(G) 2-(2-Oxo-2-{3-[2-(4-phenyl-1,3-thiazbl-2-yl)ethyl]anilinb)ethyl)^ . 

55 [0139] The 3-[2-(4-pheriyl-1 ,3-thiazol-2-yl)ethyl]aniline obtained in (F) (1 94 mg t 0.69 mnriol) was dissolved in toluene 
(5 ml), and the solution was added with homophthaiic anhydride (about 75%, 168 mg, 1.04 mmol):and heated under 
reflux for 30 minutes. After the reaction mixture was cooled, the Insoluble solids were collected by filtration, and washed 
with ether to obtain the title compound as white powder (187 mg, 61 .0%). . 
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1 H-NMR (DMSO-dg) 8 : 3.05 (2H, t, J=7.8Hz), 3.33 (2H, t, J=7.8Hz), 4.08 (2H, s), 6.95 (1 hi, d, J=7.8Hz), 7.20 (1 H, t, 
J-7.8Hz), 7.30-7.45 (7H, m), 7.51 (1H, td, J=7.3, 1 .5Hz), 7.55 (1H, br), 7.88(1 H, dd, J=7.8, 1 .5Hz), 7.92-7.96 (2H, m), . 

. 10.04 (1 H, br) i; 12.82 (1 H, br) 

^ FAB/MS; m/z: 443 (MH+) 

. Example 11 : 2-(2-Oxo-2-{3-[2-(4-phenyM .S-thiazol^-yOcyclopropyOanilinoJethylJrbenzoic acid 

(A) Methyj 2-(3-nitrophenyl)-1-cyc!oprbpanecaii50xylate . 

;[0l4p] ; Ether t (3Q m 
. the mixture was; added pbrtionwise with 1^ 
minutes at the same temperature. The reaction mixture was allowed to stand to prepare a diazomethane/ether solution : 
as an upper Jayer. '" 

[0141] Separately, the methyl (E)-3-(3-nitrophehyl)-2-propenate (500 mg^ 2,41 mniol) synthesized in Example 10 (A) 
*5 v was dissblyed:in. ether (300 ml), and the solution was added with palladium acetate (5: mg, 0.024 mmbl) and atmosphe re . 
in the reaction system was replaced with nitrogen gas. The reaction mjxture was slowly added with the diazomethane/ 
ether solution prepared above under ice cooling, and the mixture was stirred at the same temperature for one hour 
and further at room temperature for one hour. The reaction mixture was added with acetic acid, and the solvent was 
evaporated. The residue was subjected to azeotropy by using toluene, and the residue was purified by silica gel column 
20 chromatography (hexane:ethyl acetate =4:1, v/v) to obtain the title compound as light yellow oil (504 mg, 94.4%). 

1 H-NMR (CDC! 3 )8: 1.34-1 .42 (1H, m), 1.64-1.73 (1H, m), 1.93-2.01 (1H, m), 1 .58-1.66 (1H, rh), 3.74 (3H, s), 7.46 
(2H, d, J=5.4Hz), 7.94 (1 H, s), 8.03-8.10 (1 H, m) 

(B) 2-(3-Nitrophenyl)-1-cyclopropanecarboxylic acid . 

25 . . . . ' 

[0142] The methyl 2-(3-nitrophenyl)-1-cyclopropanecarboxylate obtained in (A) (497 mg, 2.25 mmol) was dissolved 
in methanol (5 ml), and the solution was added dropwise with 1 N aqueous sodium hydroxide (5 ml, 5.6 mmol) and 
stirred at room temperature for one hour. The solvent was evaporated, and the residue was adjusted to approximately 
pH 1 by: addition of 1 N aqueous hydrochloric acid, and then the mixture was extracted with ethyl acetate. The organic 
so layer was washed with saturated brine, and dried over anhydrous sodium sulfate. The solvent was evaporated to obtain 
the title compound as white f solid (471 mg, quantitative). 

1 H-NMR (GD 3 OD) 8 : 1,30-1 .39 (0.5H, rh), 1 .40-1 .49 (0.5H, m), 1 .54-1 .64 (1 H, m), 1 .92-2,05 (1 H, m), 2.50-2.56 (0.5H, 
/ m), 2.58-2.64 (0.5H, m), 7.48-7.58 (2H, m), 8.00 (1H, d, J=8.8 Hz), 8.02-8.10 (1H, m) 

[01 43] The 2-(3-nitropher!yl)-1 -cyclopropahecarboxylic acid obtained in (B) (460 mg, 2.22 mmol) was added with 
thionyl chloride (1 0ml)| and the mixture was heated under reflux for30 minutes. After the reaction mixture was cooled, 
excessive reagents were evaporated and the residue was subjected to azeotropy by using toluene, the residue was . 
40 added with concentrated aqueous ammonia (28%, 20 ml) under Ice cooling, and stirred at the same temperature for 
2 hours and further at room. temperature for 14 hours. The deposited solids were collected by filtration, washed with [ 
/water, and dried tp pbtain th'etitle.cpmpound as light yellow pow 
' 1 H-NMR (CD3OD) 8 : 1 .32-1.39 (0.5H, m), 1 .52-1.62 (1H, m), 1.66-1 .73 (0.5H, m), 1 .95-2.01(1 H, m), 1.48-1 .55 (OSH, : 
m), 2.78-2.87 (0.5H, m), 2.49-2.64 (2H, m), 7.97-8.14 (2H, m) 

45 

(D) 2-(3-Nitrophenyl)-1 -cyclop rpp an ecarbothioamide 

[0144] The 2-(3-nitrophenyl)-1-cycloprbpahecarboxamlde obtained in (C) (183 nig, 0.89 mmol) was suspended in 
THF (5 ml), and atmosphere in the reaction system was replaced with nitrogen gas. The reaction mixture was added 
50 with the Lawesson's reagent (179 mg, 0.44 mmol), and the mixture was stirred at about 70°C for 1 : 5 hours. After the 
reaction mixture was cooled, the solvent was evaporated, and the residue was! purified by silica gel column chroma- 
tography (chloroform -> chiorof6iTri:methanol = 30:1, v/v) to obtain the titlexonipound as light yellow oil (122 mg, . 

:' 62.0%). : : .'. ; ' ; : : x ■ : ". ; - : --: : .J; " ' : 

1 H-NMR (CbCi 3 ) 8 : 1.50-1.62 (1H, m), 1.97-2.08 (lH, m), 2.15-2.24 (1 Hi m), 2.81-2.91 (1H, m), 7.21 (1H, br), 7.46 
5f (iH.t, J=7.8Hzj, 7.53 (1 H,d, j=7.8Hz), 7.60 (1H, br), 7.92 (1H, s), 8.05 ( 
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(E) 2^[2-(3-Nitrbphenyl)cyclopropyl]-4-phenyj-1 ,3-thiazole 

[0145] The 2-(3-nitrophehyl)-1 -cyclppropanecarbothioamide obtained in (D) (1 22 

ethanol (5 ml), and the solution was added with 2-brombacetophenone (109 mg, 0.55 mmol) and heated under reflux 
5 : for one hour. After the reaction mixture was cooled, the solvent was evaporated. The residue was triturated in ethanol 
and ether as powder and then collected by filtration, and the powders were washed: with ether to obtain the title com- ., 
pound as pale orange powder (158 mg, 89.0%). 

1 H-NMR (CDCI 3 ) 8 : 1 .70-1 .80 (1 H, m), 1 .91 -2.00 (1 H, m), 2.09-2.1 9 (1 H, m), 2:85-2.96 (1 H, m), 7.47 (1 H, s), 7.48-7.60 
(4H, m), 7.73 (1H,d, J=7.3Hz), 8.05-8.20 (4H, mj 

10 _ • • ;.. ; / ': : \ : .: ; . v / • - ; . y ■/■■■■ ■'.;"[. '■■/■.y._. ' ■ 7.: '- :; --.Y - . ' ■ .: • ' . . 

v (F) 3T[2-(4-Phenyl-i ,3-thiazol-2-yi)cyclopropyl]aniline. ; :: 

. ; ; [0146] The2-[2-(3-n^ 
;." : .in etharibt (10 ml), and the solution was added with tin (II) chloride monohydrate (372 mg, 1 .65 mmol) and heated 
■: : 7f : . under reflux for 5 HoUrs tTie reaction mixture was added with 1.5 N aqueous sodium hydroxide under ice cooling, and 
. then extracted with chiorpform. The organic layer was washed with saturated brine* and dried over anhydrous sodium 
:; . .sulfate; The solvent was' evaporated to obtain the title compound as pale orange oil (114 mg.83.1%). 

: . : (G)2-(2-Oxo-2-{3-[2-(4-pheriyl-1,3-thi^ 
20 - :; v v ,/ v . : .■• . • . ■■'y-/ ■ .../■ • \- . • 

. [0147] ™ obtained in (F) (114 mg, 0.39 mmol) was dissolved in 

toluene (3 ml), and the solution was added with homophthalic anhydride (about 75%, 95 mg, 0.59 mmol) and heated 
under, reflux for 30 minutes. After the reaction mixture was cooled, the insoluble solids were collected by filtration, and 
washed with ether to obtain the title compound as white powder (139 mg, 78.4%). 
25 1 H-NMR (DM SO-d 6 ) 8 : 1 .53-1 .63 (1 H, m), 1.70-1.80 (1H, m), 2,47-2.57 (1H, m), 2.61-2.71 (1H, m), 4.07 (2H, s), 6.90 
: (1H, d, j=7.8Hz), 7.21 (1H, t, J=7.8Hz), 7.29-7.52 (8H, m), 7.84-7.89 (2H, m); 7.89-8.50 (2H, m), 10.05 (1H, s), 12.75 

(1H, br) EI/MS; m/z: 454 (M + ) 
FAB/MS; m/z: 455 (MH + ) 

30 Example 12: 2-{2-Oxo-2-(3-((4-phenyl^1,3-thia^^ 

.(A) 4-Phenyl-1,3-thiazole-2-amine 

[0148] 2-Bromoacetophenone(13.1 g, 65.7 mmol) and thiourea (5.00 g, 65.7 mmol) were dissolved in ethano 
: 35 ■ mL), and the solution was heated under reflux for 2 hours; The reaction mixture was concentrated under reduced " 
pressure, and the residue was recrystallized from 2-propanol to obtain the title compou nd as a white solid (1 6.5 g, 91 %). 
: •' 1 H-NMR (CDC!3);8 : 7.1 6 (1 H,:s); 7i48-7^54 (3H; m), 7.67 (2H, dd, J=1 5, 7.8Hz) | 

; (B) N1^Phenyl-1,3-thiazol-2-yi)-3-nitrbbenzamide^ / 

- : : "' 40 ••• : / • ; ; 7' '• ; . • /■."••.• ;'. ' : ; . ' V ■■■:'■■'■[■ . ;■■ v. ■ . ■ : ;.' • '- 

[0149] The 4-phenyl-t^ 

. " • 0.972 mmol) were dissolved in methylene chloride (10 mL), and the solution was added with diisoprbpy I amine (0.508 . 
mL,2.92 mmol) and NiN'^bis^-oxo-^ 1 17 mmol) at 0°C, and further 

: ' added with DM F (5 mL); The. reaction mixture was stirred at room temperature for 15 hours, and concentrated under 

45 ■ reduced pressure. The residue was distributed in ethyl acetate and 1 N aqueous hydrochloric acid. The organic layer 
was washed with saturated aqueous sodium hydrogencarbonate and the with saturated brine, and dried over magne- 
sium sulfate. The solvent was evaporated under reduced pressure. The residue was purified by silica gel chromatog- 
raphy (hexaneiethyl acetate, 5:1 , v/v) to obtain the title compound as a white solid (59.9 mg, 1 9%). The fraction of the 
mixture was recrystallized from hexane to obtain the title compound as a white solid (44,7 mg, 14%). 

50 1H-NMR (CDCI3) 8 : 7.14-7.23 (4H, m), 7.45-7.49 (1H, m), 7.46 (1H, t, J=8.3Hz), 7.48 (1H, t, J=7.8Hz), 8.10 (1H, dd, 
J=1.6, 7.8Hz), 8.22 (1H, dt, J=8,3, 1.0Hz), 8.51 (1H, t, J=2.0Hz), 12.09 (1H, br) ;': 

(C) N1 -(4-Phenyl-1 ,3-thiazoi-2-yi)-3-arriinobenzamide 

[0150] The N1-(4-pheoyl-1 ,3-thiazol-2-yl)-3-nitrobenzamide obtained in (B) (105 mg, 0.322 mmol) was dissolved In 
ethanol (5 mL), and the solution was added with tin (ll)-chloride dihydrate (363 mg, 1 .61 mmol) and heated under reflux 
for 2 hours. The reaction mixture was added with 1 N aqueous sodium hydroxide, and extracted with ethyl acetate. 
The organic layer was washed with saturated brine, dried over sodium sulfate, and then added with hexane. The 



32 




EP1 227 084A1 

: deposited solids were collected by filtration to obtain the title compound as a white solid (75;8 mg, 80%). 
; 1 H-NMR (CD3OD) 5 : 7.04-7.07 (1 H, m), 7 28-7.44 (7H, m), 7.93-7.95 (2H, m) 

/ (D) 2^(20xo-2-(3-((4-phenyl-1 ,34hiazo!-2-yl)arnino)carbonyIahilinp)4thyi)ben2oic acid 

[0151] the N1-(4-phenyl-1,3-thiazol-2-yl)-3-aminobenzarnide obtained in (C) (75.8 mmpl, 0. 257 mmol) was dis- 
solved: in toluene (5 mL), and the solution was added with horn ophthalic an hydride (62.4 mg, 0;385 mmol) and heated 
. under reflux for 2 hours. The reaction mixture was concentrated under reduced pressure, and then added with toluene. 
Then, the deposited solids were collected by filtration to obtain the title compound as white amorphous (105 mg, 89%). 
. 10 1H-NMR (DMSO-d 6 ) 5 : 4.14 (2H, s), 7.32-7.48 (7H, m), 7.52-7.56 (1H, m), 7.69 (1H, s), 7.82 (2H, d, J=7.8Hz), 7.90 
(1H, dd, J=1.5, 6.8Hz), 7.85 (2H, d, J=7.3Hz), 8.28 (1H, br), 10.31 (1H, br), 12.75 (1H, br) ; 
FAB-MS; m/z: 458 (MH+) 

. Example 13: 2-(2-5,4-Dif|ubro-5^(3-isoprbpyl- 1,2,4-th 

(A) Ethyl 3-isbpropyl-1 ,2,4-thiadiazo!e-5-carboxylate 

; [0152] Isobutyric acid amide (9.1 g, 0.104 mo I) was suspended in toluene (300 ml), and the suspension was added 
with chlorocarbonylsulphenyi chloride (15 g, 0:115 mol); and heated under ref lux for 2 hours. The solvent was evapo- 
20, rated under reduced pressure, and the residue.was added with ethyl cyahoformate (50 mL) and xylene (40 mL), and 
then heated under reflux for 3 hours. The solvent was evaporated under reduced pressure, and the residue was purified 
. by silica gel chromatography (hexane:ethyl acetate, 4:1 , v/v) to obtain the title compound as light yellow oil (1 4 g, 67%). 
1H-NMR (GDCI3) 6 : 1 .52 (6H, d, J=7.2Hz), 1 .54 (3H, t, J=7.2Hz), 3.56 (1 H, m), 4.60 (2H, q, J=7.2Hz) ■ .;v 

25 : (B) (S-lsopropyi-l ^^-thiadiazol^S-yOmethanoi 

[0153] The ethyl 3-isopropyl- 1,2, 4-th iadiaiole-5-carboxylate obtained in (A) (13.8 g, 68.9 mmoi) was dissolved in 
methanol (500 mL)* and the solution was added with sodium borohydride (4.4 g) under ice cooling and stirred for 30 
: minutes. The solvent was evaporated under reduced pressure, and the residue was distributed in ethyl acetate and 
30 water. After the organic layer was separated, the aqueous layer was made weakly acidic, and then extracted with ethyl 
. acetate again. The organic layers were combined and dried over magnesium sulfate. The solvent was evaporated 
under reduced pressure to obtain the title compound as white powder (10.7 g, 98%). 
; : : : ; 1 H-NMR (CDCI3) 5:1 .5^ (6H, d, J=7.2Hz), 3.41 (1H, m), 5.09 (2H, s) 

35 (C) 2,4-Difluoro-5-nitrophenyl [(3-isopropyl-1 ,2,4-thiadiazol-5-yl)nriethy0 ether 

[0154] The (3-isopropyl-i ^^-thiadiazol-S-yDmethanol) obtained in (B) (4.5 g, 28.4 mmol), 2 l 4-difluoro-5-nitrophenol 
' (5.0 g, 28.6 mmol) and triphenylphosphine (1 0 g) were dissolved in THF (200 ml), and the solution was added dropwise 
with diethyl azodicarbbxyiate (6 ml) under ice cooling. After the addition was completed, the. reaction mixture was 
40 stirred at room temperature for 19 hours, and the solvent was evaporated under reduced pressure. The residue was 
: purified by silica gel chromatography (hexane:methylene chloride, 1 : 2, v/v) to obtain the title compound as light yellow 

■•k- 6ii(6.o g, 67%); . :'.--\. . . •'• . ': : . • 

: 1 H-NIV1 R (CDCI3) 5 : 1 .41 (6^, d, J=7.2Hz j, 3:35 (1 H , m), 5.57 (2H, s), 7.15 (1H, t, J=10.0Hz), 7.89 (1H, t, J=6.8Hz) 

45 (D) 2r(2-2,4-Difiuprb-5-[(3-isbpr^ ,2,4-thiadiazol-5-yl)methoxy]anilino-2-oxoethyl)-benzoic acid 

. .. [0155] . The 2,4-Difiuoro-5-nitrophenyl [(3-isopropy[r1,2,4-thiadiazol-5-yl)methyli ether obtained in (C) (2.1 g, 6.66 
, mmol) was dissolved in ethyl acetate > (50 ml), and the solution was added with 10% palladium/carbon (water content 
50%; 200 nig), and then the mixture was subjected to catalytic reduction at 50° C for 4 hours. After the catalyst was 
so removed by filtration , the solvent, was evaporated under reduced pressure, and the residue was purified by silica gel 
chromatbgraphy (hexane:ethyl acetate, 1 :2, v/v) to obtain light brown oil (510 mg, 27%). A 100 mg portion of the oil 
was dissolved in toluene (3 ml), and the solution was added with hompphthalic anhydride (60 mg) and stirred at 80°C 
: : fori hour. The solvent was evaporated under reduced pressure, and the residue was purified by silica gel chromatog- 
raphy (chloroform:methanol, 20:1, v/v) to : obtain the title compound as white powder (136 mg, 86%). 
55 1 H-NMR (CD3OD) 5 : i.36 (6H, d t J-6.8Hz), 3.28 (1H, m), 4.03 (2H, s), 5.52 (2H, s), 7.08 (1 H, m), 7.30-7.45 (3H, m), 

7.88 (1H, d, J=7.6Hz), 7^96 (1 H, t, j=8,8Hz) - 

FAB-MS; m/z: 448 (MH + ) 
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Example 14: 2-(3-Amino-6-((4-isopropyl-1 t 3-M . 
(A) 2-(Chlorpmethyl)-4Hsppropyl-1 ,3-thiazole , . 

[0156] : (4-lsopropyl-1 ,3-thiazpl-2-yljmethanol (1 .04 g, 6.59 mmol) was dissolved in methylene chloride (10 mL), arid . 
the solution was added with thipnyl chloride (721 u, L, 9.88 mmbi) at 0°C and stirred at room temperature for 2 hours. 
The solvent was concentrated under reduced pressure, and the residue was subjected to azeotropy by using toluene. 
The residue was diluted with diethyl ether, and washed with saturated aqueous sodium hydrogencarbonate and sat- 
urated brine. The organic layer was dried over magnesium sulfate, and concentrated under reduced pressure to obtain : 
the title compound as brown oil (982 mg, 85%). 
■ 1 H^NMR (QDGI 3 ) 8 : l it bigM SHz), 3.09 (1 H, septet, J=6 r 8Hz), 4.83 (2H; s)i 6^1(1 H. d, J=1.0Hz) 

(Bj 2-((3,5-biniiro^ 

J- [0157] A solution of 3,5.-dihitr6phenol (686 mg, 3.37 mmol) in DMF (5 mL) was added with sodium hydride (60% in : 
:'.= oil, 224 mg, 5,59 -mmol); at 0 b C; and the mixture was stirred at 0°C for 1 0 minutes, the reaction mixture was added 
dropwise with a solution of the 2-(chloromethyl)-4-isopropyl-1 ,3-thiazoie obtained in (A) (982 mg, 5.59 mmol) in DMF 
(5 mL) at-0°G, and then stirred at room temperature for 16 hours. The reaction mixture was diluted with 1 N aqueous 
hydrochloric acid at 0°C, arid then extracted with ethyl acetate. The organic layers were combined, and washed with 
water and saturated brine. The organic layer was dried over magnesium sulfate, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography (hexane:ethyl acetate, 1 0:1 , y/v) to obtain the 
title compound as brown crystals (435 mg, 36%). 

1 H-NMR (CDCI3) 5 : 1.33 (6H, d, J=6.8Hz), 3.1 2 (1 H, septet, J=6.8Hz), 5.52 (2H, s), 6.98 (1 H, s), 8.26 (2H, d, J=2.0Hz), 
8.68 (1H,t, J=2.0Hz) 

(C) 5-((4-lsopropyi-1 .S-thiazol^-ylJmethoxyJ-l ,3-benzenediamine 

[0158] A solution of 2-((3,5-dinitrophenoxy)methyl)-4-isopropyI-1 ,3-thiazole obtained in (B) (435 mg, .1 .34 rhmbl) in 
ethanol (1 0 mL) was added with tin (II) chloride di hydrate (3.04 g, 13.5 mmol), arid the mixture was heated under reflux 
for 2 hours. The reaction mixture was added with 4 N aqueous sodium hydroxide at 0°C, and then, extracted with 
methylene chloride. The organic layer was dried over magnesium sulfate, and concentrated under reduced pressure 
: .to obtain the title compound as ; brown oil (351mg, 71%). ; 

1 H-NMR (CDCI3) 5 : 1.31: (6H, d, J=7.3H),1.61 (2H, br), 3,10 (1H, septet, J=7.3Hz), 3.59 (2H,.br), 5.25 (2H, s), 5.70 
(1H, t, J=2.0Hz), 5.80 (2H, d, J=2.0Hz), 6.87 (1H, s) 

: : (D) tert-Butyl N-3-amino-5-((4-isopropyl-1 ,3-thiazol-2-yl)methoxy)phenylcarbamate : 

; [0159] A solution of the 5-((4-isopropyl-1 iS-thiazpl-^-ylJmethpxy)-! ,3-berizenediamirie obtained in (C) (35 1 mg, 1 .33 
mmol) in THF (1 6 mL) was added wjth di-tert-butyl dicarbonate (291 mg, 1 .33 mmol) at 0°C, and the mixture was stirred . 
for 15 hours. The/reaction mixture was concentrated under reduced pressure, and the residue was purified by silica 
gel column chromatography (chloroform i» chloroform :methanpl, 98:2, y/v) to obtain the title compound as brown oil 
(238mg,49%). * '--^^ • • :-. ' 

1 H-NMR (CDGI3) 5 : 1:32 (6H, d, J=6,8Hz), 1 ;50 (9H, s), 1.58 (2H, br), 3.10 (1H, septet, j=6.8Hz), 5.26 (2H, s), 6.03 • 
(1H, t, J=2 : 0Hz), 6.36 (1H, t, J=2.0Hz), 6.55 (1H, s), 6.88 (1H, s) 

(E) 2-(3-(tei1-Butoxycart3onyl)amino)-5-((4-isopropyl-1 ( 34hiazoi-2-yl)methoxy) 

[0160] The tert-butyl N-3-amiho-5-((4-isbpropyl-1 .S-thiazoi^-ylJmethoxyJphenyl-carbamate obtained In (D) was dis- 
solved In toluene (5 mL), and the solution was added with homophthalic anhydride (159 mg, 0^983 mmol) arid heated 
under reflux for 1 .5 hours. The reaction mixture was concentrated under reduced pressure, and the residue was purified 
by silica gel column chromatography (chloroform -» chloroform:methanol ( 98:2 -^96:4, v/v) to obtain the title compound 
as white crystals (292 mg, 85%): . 

1 H-NMR (CDCI3) 5 : i;30 ((5H, dj J=6:8Hz), 1.47 (9H, s), 3.12 (iH, septet, J=6.8Hz), 3.99 (2H, s), 5.26 (2H, s), 6.79 
(1H, s), 6.87 (1H, s), 6.93 (1H, s), 7.12-7.58 (4H, m), 8.05 (1H, d, J=7;8Hz), 8.95 (1H, s) 

(F) 2-(3-Amino-5-((4-isbpropyl-1 ,3-thiazol-2-yl)methoxy)aniNno-2-oxoethyl)berizoic acid 



[0161] The 2-(3-(tert-butoxycarbonyI)amino)-5-((4-isopropyl-1 ,3-thiazoi-2-yl) rhethoxy)aniljno-2-oxoethyl)benzoic 
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acid obtained in (E) (100 mg, 0.1 90 mmol) was added dropwise with 4 N hydrochloric acid in dioxane (2 mL) at 0°C. 
The reaction mixture was stirred at a room temperature for 3 hours, and then concentrated under reduced pressure 
. . by azeotropy using toluene and ether The residue was added with ether arid collected by filtration to obtain dihydro- 
. ; chloride of the title compound as white crystals (78.8 mg, 83%). ' 
5 : 1H.NMR (DMSO-dQ-CDCy 6 : 1 .35 (6H, d, J=6.8Hz), 3,18 (1H, septet, J=6.8Hz), 3.92 (2H, br), 4.06 (2H, s), 5.41 (2H, 
s), 6.86 (1H t s), 7.11 (1H,s), 7.30-7.52 (6H, m), 7.99 (1H, d, J=7.8Hz), 10,18 (1H,s) 
FAB-MS; m/z: 426 (MH + ) 

Example 15: (4S,5S)-5-[(5-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1 -ethenyll-a-pyridylaminojcarbonylj^^-dirnethyl- 
ip 1 .a-dioxolane^-carboxy lie acid , 

(A) 5-{(tert-Butoxycarbbnyl)amino]nicotinlc acid 

[0162] 5-Pyridinedicarboxylic acid (5.00 g, 29.9 mmol)was suspended in t-butanol (35 ml), arid the solution was 
is added dropwise with triethylamine (8:34 ml, 59.8 mmol) and diphenylphosphoric acid azide (7.10 ml, 32.9 mmol), and 
heated under reflux for 3 hours. The; reaction mixture was adjusted to a pH lower than 1 0 by addition of 1 N aqueous 
sodium hydroxide under ice cooling, and then washed with ether. The reaction mixture was again cooled with ice, and 
adjusted to about pH 4 with 1 N aqueous sodium hydroxide. Trie deposited solids were collected by filtration, and 
washed with water and ether to obtain the title compound as white powder (3.27 g, 45,9%). . 
20 1 H-NMR (DMSO-d Q ) 8 : 1,49 (9H, s), 8.45 (1H, s), 8.66 (1H, s), 8.75 (1H, s), 9.83 (1H, br) 

(B) tert-Butyl N-(5-[methoxy(methyl)amino]carbonyl-3-pyridyl)carbamate 

[0163] The 5-[(tert-butoxycarbonyl)amino]nicotinic acid obtained in (A) (3.25 g, 13.6 mmol) was suspended in metri- 
cs ylene chloride (100 ml), and the suspension was added with N.Q-dimethylhydroxylamine hydrochloride (2.00 g, 20,5 
: mmol), arid then added with N,N-bis : (?-oxo-3-oxazolidihyl)phosphinate chloride (6.95 g, 27.3 mmol) under ice cooling. 
The mixture was further added dropwise with diisopropyiethylamine (9.51 mi, 54.6 mmol). The reaction mixture was 
stirred at the same temperature for 10 minutes and further at room temperature for 24 hours, and then the solvent was 
evaporated. The residue was added with water, and extracted with chloroform. The organic layer was washed succes- 
3d siveiy wjth 5% aqueous citric acid, water, saturated aqueous sodium hydrogencarbonate and saturated brine, and dried 
over anhydrous sodium sulfate. The solvent was evaporated to obtain the title compound as a mixture of light yellow 
foam and oil (1 .80 g, 46.9%). 

1H-NMR (CDCI 3 ) 5: 1.53 (9H, s), 3.38 (3H, s), 3.59 (3H, s), 7.27 (1H, br), 8.24 (1H, br), 8.59 (1H, d, J=1.9Hz), 8.64 . 
(1H, d, J=1.9Hz) 

" 35 

(C) tert-Butyl N-(5-formyl-3-pyridyl)carbamate : 

[0164] The tert-butyl N-(5-[methoxy(methyl)aminolcarbonyl-3-pyridyl)carbamate obtained in (B) (1 .80 g, 6.40 mmol) 
\ was dissolved in THF (20 ml), and atmosphere in the reaction system was replaced with nitrogen gas. The reaction 
; 40 mixture was cooled to -78 0 C, and then added portionwise with a suspension of aluminum lithium hydride (291 mg, 7^68 
.mrnbl) in THF (10 ml) oyer 30 minutes. The mixture was stirred at trie same temperature for 2.5 hours and under ice 
cooling for 20 minutes. The reaction mixture was again cooled to -78° C, and added with 5% aqueous potassium hy- 
drogensulfate (20 ml), and then the temperature was raised to room temperature. After the solvent was evaporated, 
the residue was extracted with: ethyl acetate, washed with 1 N aqueous sodium hydroxide and saturated brine, and 
45 dried over anhydrous sodium sulfate. The solvent was evaporated to obtain the title compound as a mixture of yellow 
foam and oil (1 .42 g, quantitative). 

1 H-NMR (CDCI3) 8 : 1 .55 (9H, s), 6.78 (1 H, br), 8^44 (1 H, br), 8.69 (1 H, d, J=1 .9Hz), 8.75 (1 H, d, J=1 .9Hz), 1 0. 1 0 (1 H, s) 

(D) 2-(Br6momethyl)-4-isopropyl-1 ,3-thlazole 

50 ■ ' ; . 

[0165] (4-jsopropyl-1 ,3^thiazol-2-yl)methahdl (1 .55 g, 9.86 mmol) were dissolved in methylene chloride (20 rril). The 
solution was added with triphenylphosphine (3.10 g, 11.8 mrrioi), added further dropwise with a solution of carbon 
tetrabromide (3.92 g, : 11 .8 mrriol) in inethylerie chloride (1 0 mi), and then stirred at room temperature for 30 minutes, 
After the solvent was, evaporated, the residue was purified by silica gel column chromatography (hexane -> hexane: 
55 ethyl acetate = 10:1, v/vj to obtain the title compound as yellow oil (1.39 g, 64.1%). 

1 H-NMR (CDCI3) 8 : 1.30 (6H, d, J=7.3Hz), 3.01-3.15X1H, m), 4.72.(2H, s), 6.92 (1H, s) 
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•'■ (E) Diethyl i(4-isopropyl-1 p 3-thiazol-2-yl)methyl]phosphonatei 

: , .[0166] (D) (1,39 g, 6.31 mmol) was dissolved in toluene 

(30 ml)/and the solution was added dropwise with triethyl phosphite (i :08 ml, 6.31 mmol) and heated under reflux for 
' : s 21 hours After the solvent was evaporated, the residue was again dissolved in toluene (30 ml), and then, the solution 
was added dropwise with triethyl phosphite (1 .08 ml, 6.31 mmol) and heated under reflux for 20 hours, the reaction 
mixture was further added with triethyl phosphite (1 .08 ml, 6.31 mmol), and heated under reflux for additional 1 0 hours. 
The solvent was evaporated, and the residue was purified by silica gel column chromatography (chloroform chlo- 
roform :ethyl| acetate = 1 :1 -> 1:2, v/v) to obtain the title compound as light yellow oil (1.92 g, quantitative). ■' 
10 1 H-NMR (CDCI3) 8 : 1 .29 (6H, ;d; : J=6.8Hz), 1,30 (6H, t, J=6.8Hzj, 3.01-3.15 (1H, m); 3.61 (2M, d, J=21 5Hz), 4.11 (2H, 
q, J=6.8Hz), 4.13 (2H, q, J=6,8Hz), 6,81 p H^s) 

: ; (f^ tert-B^^ 

15 ; [0167] the diethyl [(4-isopropyl-1 ,3-thiazbl-2-yl)methyl]phosphonate obtained in (E) (0.87 g, 3.14 mmol) was dis- 
solved in methanol (30 mi), and the solution was added dropwise with a solution of the tert-butyl N-|£-formylr3-pyridyl) 
carbamate obtained in (C) (O.70 g, 3.14 mmol) in methanol (10 ml), added further with sodium methoxide (203 mg, 
3.76 mrnol) under ice cbbiing, and then stirred at room temperature for 3 hours. The reaction mixture wa^ 
with sodium methoxide (203 mg, 3.76 mmol), and stirred at room temperature for 5 hours. After the solvent was evap- 
20 oratedj the residue was added with ethyl acetate, and washed with water and saturated brine. The layer was then dried 
over anhydrous sodium sulfate, and the solvent was evaporated. The residue was purified by silica gei column chro- 
matography (chloroform ^chloroform: ethyl acetate = 3:1 -» 2:1 , v/v) to obtain the title compound as a white solid (0.82 
• ' • g, 75.7%). , 

1 H-NMR (DMSO-dg) 5 ; 1.33 (6H, d, J=6.8Hz), 1.54 (9H, s), 3. 07-3^20 (1H, m), 6 ; 70 (1H, s),.6.85 (1H, s), 7.33 (1H, d, 
25 J=16.1Hz), 7,39 (1H, d, J=16.lHz), 8.29 (2H, br), 8.41 (1H, s) = . 

(G) 5-[(E)-2-(4-lsopropyl-1,3-thiazol-2-yl)-1-ethenyl]-3-pyridineamine 

■ ■U - ; [0168] The tert-butyl N-5 i [(E)-2-(4-isoprbpylr1,3-thi^ 
30 " 0.45 mmol): was dissolved in methylene chloride (5 ml), arid the solution was added dropwise with trifluoroacetic acid 
• • (5 mi) under ice cooling; and: stjrred at the same temperature for one hour and further at room temperature for 2.5 
hours'. After the so lyent was evaporated, the residue was added with water, and washed withether. The mixture was . 
: adjusted to about pH 8 with saturated aqueous sodium hydrqgencarbonate, and then extracted with chloroform. The . 
'■ • orgahiclayer was washed with saturated brine, and dried overan hydrous sod 
35 to obtain the title compound as a light yellow solid (72 mg, 66.7%). 
. 1 H-NMR (CDCI3) 6 : 1.33 (6H, d, J=7.3Hz), 3.06-3.18 (1H, m), 3.74 (2H, br), 6.84 (1H, s), 7.09-7.12 (1H, m), 7.24-7;29 
: (2H, rn), 8.03 (1 H, d, J=2.9Hz), 8.1 6 (1 H, d, J=1 .5Hz). 

(H) Methyl (4S,5S)-5-[(i5-[(E)-2-(4-isopropyl-1 ,3-thlazol-2-yl)-1 -ethenyli-3-|Dyridylamino)carb6nyl]-2,2-dimethyl- 
40 1 ,3-dioxolane-4-carboxylate 

[0169] The5-[(E)-2-(4-isopr6pyM 

dissolved in methylene chloride (5 nil), and the solution was added with the (4S l 5S)-5-(methoxycarbonyl)-2 l 2-dimethyl- 
1 ,3-dioxoIane-4-carboxylic acid synthesized in Example 28 (A) (90 mg, 0.44 mmol), and then added dropwise with 
45 diisopropylethylamlne (123 0.71 mnipl) under ice cooling. Tlie mixture was further added with N,^ 

azplidinyl)-phosphinicacid chloride (90 mg, 0.35 mmol), and stirred at the same temperature for 10 minutes and further 
at room temperature (for 1.6;. hours. After the solvent was evaporated, the residue was 
; : , extracted with chlbrofoiTh; : The organic layer was washed with saturated aqueous sodium hydrbgericarbonate and : ■;. 
saturated brine, and dried over anhydrous sodium sulfate, and then, the solvent was evapo rated. Th e res I due was 
50 : purified by silica gel column chromatography (chloroform -» chloroform:methanbl = 20:1, v/v) to obtain the title conv 
. i^ouhd dis light yellow oil (78 mg, 61.2%). 
. 1 H-NMR (CDCI3) 8 : 1 .34 (6H, d, J=6.8Hz), 1.55 (3H, s), 1.59 (3H, s), 3.05-3.20 (1H, m), 3.89 (3H, s), 4.87 (1H, d, 
: • J=5.4Hz), 4:;94 (1H, d; J=5.4Hz), 6.88 (1H, s), 7.28 (1H, s), 7.35-7.45 (2H, m), 8.42-8.65 (3H, m) . 

: \ . 55:. : v (|)(4S,5S)-5-[(5-[(E)-2-(4-lsop^ ,3-dioxolane- 
'.[ • 4-c^rboxy|ic acid . "'■ —;;-\\ - • * 

^170] • The methyl (4S,5S)-5^(5-[(£)-2-(4-isopropyl-1 ,3rthiazbl-2-yl)-1-eth^ 
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thyl-1 ^dioxolane^arboxyiate obtained in (H) (78 mg, 0;18 mmol) was dissolved in THF.methanol (3:1 , v/v, 4 mi), 
and-the solution was added dropwise with a solution o 
; ml) under j ce cooling, and the mixture was stirred at room temperate 
the residue was added with a small amount of water, and the mixture was washed with ether, adjusted to about pH 7 
5 with I N aqueous hydrochloric acid, and then extracted with chloroform; The organic layer was washed with saturated 
brine, and dried over anhydrous sodium sulfate, and then the solvent was evaporated. The residue was added with 
hexane and collected by filtration as powder. The powder was washed with hexane to obtain the title compound as 
light yellow powder (75 mg, quantitative). 

1H-NMR (DMSO-a 6 ) 5 : 1 .27 (6H, d, J=6.8Hz), 1 .45 (6H, s), 2.99-3.1 0 (1 H, m)," 4:73-4.83" (2H, m), 7.30 (1 H, s^ 7.46 
10 (1H, d, J=l6.1Hz), 7.52 (1H, d, J=16.1Hz), 8.39 (1H, s), 8.63 (1H, s), 8.71 (1H, s), 10.64 (1H, br) 
EI/MS;m/z:417(M+) . 
."■ FAB^S; m^: 418 (MH + ) ' 

. Example 16: 2-^^^ 

"■■'.■[:■. (A) Dimethyl 5-((4-isopropyl-1,3-thiazoI-2-yi)methoxy)isophthalate 

[0171] A solution of dimethyl 5- hydroxyphthalate (1 .34 g, 6.36 mniol), (4-isopropyl-1 ^-thiazol^-yOmethanol (1 .00 
: g, 6 f 36 mmo|) and triphenylphosphine (1 .67 g, 6.36 mmol) in THF (20 mL) was added with diethyl azodicarboxytate 

?9 (1 .00 mL, 6.36 mmol) at -15°C. The reaction mixture was stirred at room temperature for 3 hours, and the solvent was 
concentrated under reduced pressure by azeotropy using methylene chloride. The residue was added with methylene 
chloride, and the insoluble solids were removed by filtration and washed with methylene chloride. The filtrate and the 
washing liquids were combined, and concentrated under reduced pressure. The residue was purified by silica gel 
column chromatography (hexane: ethyl acetate, 5:1 , v/v) to obtain the title compound as a mixture of colorless oil and 

25 crystals (2.20 g, 99%). . x 

1 H-NMR (CDCi 3 ) 8 : 1.33 (6H, d, J=6.8Hz), 3.12 (1H, septet, J=6.8Hz), 3.94 (6H, s), 5.42 (2H, s), 6.92 (1H, s), 7.87 
(2H,s)/8.33 (1H, d, J-1.2HZ) 

; (B) 3-((4-lsopropyl-1,3-thiazbl-2-yl)methoxy)-5-(methoxycarbonyl)benzo 

30 :V : - : ',; / ■ ; ' • . ; ■ .• . . _ 

[0172] A solution of the dimethyl 5-((4-isopropyl-1 ,3-thiazol-2-yl)methoxy)isophthalate obtained in (A) (1 .99 g, 5.69 
mmol) in methanol (40 ml) was added with a solution of barium hydroxide octahydrate (897 mg, 2.84mmol) in methanol 
(20 mL) at 0°C, and the mixture was stirred at room temperature for 16 hours. The solvent was concentrated under 
> ■ reduced pressure, and the residue was diluted with 1 N aqueous hydrochloric acid and extracted with ethyl acetate, 

35 and then washed with saturated aqueous sodium hydrogencarbonate. The organic layer was dried oyer magnesium 
sulfate, and then concentrated under reduced pressure. The residue was purified by silica cjel column chromatography 
(chloroform -^chloroform: methanol, 1 0:1 -> 5:1 , v/v) to obtain the title compound (496 ring). The starting material (1 .31 
g) was also recovered; Each of the compounds was a mixture containing ethyl ester whose separation was impossible. . 
1 H-NMR (DMSO-d 6 ) 5: 1 .25 (6H, d, J=6.8Hz), 3.04 (1H, septet, J=6.8Hz), 3.87 (3H, s), 5.52 (2H, s), 7.31 (1H l s), 7.73 

40 (1H,s), 7.81 (1H, s), 8.13 (1H, s) 

(C) :Methyi 3-((tert-but6xyca^ . 

j [0173] A solution of the 3-((4-is6pr6pyl-1 ,3-thiazol-2-yl)methoxyj-5-(methoxycarbonyl)benzoic acid obtained in (B) 
' *s (102 mg) in tert-butanol (5 mL) was added with triethylamine (51.0 u.L, 0.365 mmol) and diphenylphosphorlc acid azide 
(72.2 u,L, 0.335 mmol), and the mixtu re was heated under reflux for 1 3.5 hours, the reaction mixture was concentrated 
under reduced pressure, arid the residue. was purified by silica gel column chromatography (chloroform -> chloroform: 
methanol, 99:1, v/v methanol) to obtain the title compound as a mixture containing its ethyl ester difficult to be 
separated (72.2 mg) . : 

' : so; 1 H-NMR (CDCI 3 ) 5 : 1.32 (6H, d; j=6.8Hz), 1.52 (9H, s), 3.11 (1H, septet, J=6.8Hz), 3.89 (3H, s), 5.36 (2H, s), 6.61 
(1H, br)' 6.89 (1H, s), 7.35 (1H, s), 7.53-7.54 (2H, m) 

(D) 3-{(tert-B^ 

55 [0174] A solution of the 3-((tert-butbxycarbonyl)arhino)-5-((4-isopro^ 

tained in (C)-(72;2 mg) in dioxane (2 mL) was added with -1 N aqueous sodium hydroxide (1 mL). Since a uniform 
mixture was not formed, the reaction mixture was added with methanol (1 mL), and then stirred at room temperature 
for 18 hours. The solvent was concentrated under reduced pressure, and the residue was diluted with 1 N aqueous 
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hydrochloric acid, arid extracted with ethyl acetate. The organic layer was washed with saturated aqueous sodium 
. hydrogehcarbonate, dried over magnesium sulfate, arid concentrated under reduced pressure to obtain the title com- 
: 0 pound as a. white solid (60.3 mg). ^- : 

: 1 H NMR (CD3OD) 8 : 1 .31 (6H, d, J=6.8Hz), 1 .52 (9H, s), 3.09 (1 H, septet, J=6.8Hz), 5.36 (2H, s), 7.1 4 (1 H, d, J=0.7Hz), ' : 
5 7.31 (1 ^^,^1.2,2^2), 7.45 (1H.br), 7.64-7.65 (1H,m) , - 

(E) Methyl 3-((tert-butoxycarbonyl)amino)-54(4-isopropyl-1 ,3-thiazol-2-y0methoxy)-benzoate 

[0175] A solution of the 3-((tert-butoxycarbonyi)amino)-5-((4-jsopropyl-1 ,3-thiazol-2-yl)methoxy)benzoic acid ob- 
10 tained in (D) (60.3 mg) in THF(3 mL) and methanol (1 mL) was added with trimethylsilyldiazomethane (2.0 M in hexane, 
85.5 jiL, 0.169 mmol) at 0°C, and the mixture was stirred at room temperature for 15.5 hours. The solvent was con- 
centrated under reduced pressure, and the residue was purified by silica gel column chromatography (hexaneiethyl 
acetate, 5:1, y/v) to obtain the title compound as colorless oil (57.2 mg, 92%); 

1 H-NMR (CDCI 3 ) 8 : 1.32 (6H,;d ) J=6;8Hz), 1.52 (9H, s), 3.11 (1H, septet, J=6.8Hz), 3.89 (3H, s), 5.36 (2H, s), 6.(31 • 
15 (1H: br), 6.89 (1H, s), 7.35 (1H, s),: 7.53-7,54 (2H, m) 

.(F) Methyl 3-amino-5-((4-lsopropyl-1 ,3-thiazol-2-yl)methoxy)benzoate 

[0176] the methyl 3-((tert-butoxycarbonyl)amino)-5-((4-isopropyl-1 ,3-thiazol-2-yl)-methoxy)benzoate obtained in 
20 (E) (57.2 mg, 0.140 mmol) was added with 4 N hydrochloric acid in dioxane (2 mL) at 0°C, and.the mixture was stirred 

at room temperature for 2 hours. The solvent was concentrated under reduced pressure by azeotropy using chloroform, 

and the residue was diluted with saturated aqueous sodium hydrogehcarbonate, and then extracted with chloroform. 
. ■ T ■'■the' organic layer was dried oyer magnesium sulfate, and concentrated under reduced pressure to obtain the title : 

compound as light yellow oil (44.4 mg, quantitative). 
25 ■ IH-NMR (CDCI3I6 : 1 .32 (6H, d; J^e.SHz), 3.11 (1H, septet, J=6.8Hz), 3.88 (3H, s), 5.33 (2H, s), 6.53 (1 H, t, J=1.8Hz), .. 

6.90 (1H, d, J=1.0Hz), 7.03 (1H, t, J=i .0Hz), 7.08 (1H, d, J=1.7Hz) " \ 

: (G) 2-(3-((4-lsopropyl-1,3-thiazol-2-yl)methoxy)-5-(metho^ acid 

30 [0177] A solution of the methyl 3-aminb-5-((4-isopro^ (44.4 
mg, 0.145 mmol) in toluene (2 mL) was added with homophthalic anhydride (23.5 mg, 0.145 mmol), and the mixture 
was Iheated under reflux for one hour. The reaction mixture was cooled at 0°C, and the resulting solids were collected 
by filtration, and washed with toluene to obtain the title compound as white crystals (48.3 mg, 71%). 
1 H-NMR (DMSO-d 6 ) 8 : 1 .24 (6H, d, J=6;8Hz), 3.03 (1H, septet, J=6.8Hz), 3.83 (3H, s), 4.09 (2H, s), 5.42 (2H, s), 7.27 

35 (1H, s), 7.29 (1H, s), 7.35-7.40 (2H, m), 7.51 (1H, t, J=7.2Hz), 7.60 (1H, s), 7.86 (1H, s), 7.89 (1H, d, J=7.6Hz), 10.4 
(1H, s), 12.82 (1H,s) 
EI-MS; m/z: 468 (M+) 

: Example 17: 2-[2-(5-i(E)^(4-lsbprop^ / 
40 ■ ' ' : :- : - " • - 'V .'• . . . •. '. '• . • : ' . '•' . • • • .-. '" ■ 

v" [0178] The 5-[(E)-2-(4-isopropyl-1 ^-thiazol^-yO-l -ethenyl]-3-pyridineamine obtained in Example 15 (G) . was treated =". 
under the same conditions as shown in Example 1 to obtain the title compound; 
: 1 H-NMR (DMSO-d 6 ) 8 : 1 .36 (6H, d; J=6.7Hz), 3.14 (1 H, heptuplet), 4.24 (2H, s), 7.38 (1 H, s), 7.50 (1 H, t, J=6.0Hz), . 
7.53 (2H, s): 7.63 (1H, t, J=6.0Hz), 7.99 (1H, d, J<1Hz), 8.01 (1H, d, J=1.8Hz), 8.42 (1H,d, J=2.1 Hz), 8.65 (1H, d, 
. : : « ; J=1,5Hz), 8.70 (1H, d, J=2.1H2)^ 10:48 (1H, s), 12.94 (1H, s) 
: MS (EIS-); m/z: 406 (M + t1) :". 

Example 18: 2-[2-(6-[(E)-2-(4-ls6prbpyl-1,3-tM acid; 

[0179] 2,6-Pyridinedicarboxyiic acid was treated in the same manner as in Example 15 (A) to obtain the title com- 
pound; ' : ., 

1 H-NMR (DMSO-d 6 ) 8 : 1 .56 (9H- s)/7;76 (1H, d, J=7.2Hz), 7.99 (1H, t, J=7.5Hz), 8.09 (1H, d, J=7.5Hz), 10.09 (1H, 
55 s), 13.18 (1H, s) . • : . 
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(B) tert-Butyl N-(6^methoxy(methyl)amino]carbonyl-2-pyridyl)cart>amate 

[0180]; 6-[(tert-Butoxycaitonyl)aminp]pic^ acid was treated in the same manner as in Example 15 (B) to obtain 
thetitle compound. 

5 Ih-NMR (CDCI3) 5 :. 1 .64 (9H, s), 3.48 (3H, s), 3.82 (3H, s), 7:39 (1H, d, J=7.5Hz), 7.86 (1 H, t, J=8.0Hz), 8.13 (1 H, d, 
''■ J=8.0Hz) • 

(C) tert-Butyl N-(6-formyl-2-pyridyl)carbamate 

; ip ,[0181] Thd> ten^butyl N-(6-[meth6xy(me% obtained in (B) was treated in the 

. ; same manner as in Example 15 (C) to obtain the title compound. J 

1 H-NMR (CDCI3) 5 : 1.64 (9H, s), 7:64(1 H, broad s), 7.73 (1 H, d, J=8.1 Hz), 7.95 (1H,t, J=8,1Hz), 8.31 (1 H, d, J=8.1 Hz), 
. '10.03 (1 H, s): :. • , . V; , 

$ : (b) tert-Butyl N-6 : [(E)-2-(4-isoprbpyl- 1 t 3-thiazol-2-yl)-1 -ethenyl]-2-py ridy Icarbamate - 

[0182] The diethyl [(4-isopropyl-1 .S-thia^ol^-yOmethylJphosphonate obtained in (C) and the diethyl [(4-isopropyl- 
1 ,3-thiazol-2-yl)methyl]pnosphonate obtained in Example 15 (E) were treated in the same manner as in Example 15 
(F) to obtain the title compound. 
20 : . 1H-NMR (GDCy.S: 1.45 (6H, d, J=7.0Hz), 1.65 (9H, s), 3.25 (1H, heptuplet, J=7.0Hz), 6.98 (1H, s), 7.18 (1H P d, 
J=7.5Hz), 7i23-7.42 (2H, m), 7.78 (2H, m), 7.98 (1H, m) 
MS (ES+); m/z: 346 (MH + ) ^ 

(E) 2-[2-(6-[(E)-2-(4-lsbpropyI-1 ,3-thiazol-2-yl)-1 -ethenyl]-2-pyridylamIno)-2-oxoethyl]benzoic acid 

25 

[0183] The tert-butyi N-6-[(E)-2-(4-isopropyl-1 , 3-th iazol-2-y I) -1-ethenyl]-2-pyridy Icarbamate obtained in (D) was 
treated in the same manner as in Example 15 (G) and subsequently in the same manner as in Example 1 to obtain 
the title compound. 

1H-NMR (DMSO-d 6 ) 8 : 1 .37 (6H, d, J=6.9Hz), 3.18 (IH, heptuplet, J=6.9Hz), 4.26 (2H, s), 7,50 (5H, m), 7.62 (1 H, t, 
30 J=7.5Hz), 7.86 (2H, m), 8.01 (2H, m), 10.67 (1H, s), 12.97 (1H, broad s) 
MS (ES-);m/z: 406 (M + -1) : ; 

-Example 19:' • • 

v.- 35 2-[2-(5-[(E)-2 : (3-lsopropyl-2,4-t^ 

• (A) 5-Chloromethyl-3-isopropyl-1 ,2,4-thiadiazole 

[0184] The (3-isoprbpyl-1 f 2,4-thiadiazol-5-yl)methanol obtained in Example 13 (B) (0.57 g) was dissolved in meth- 
40 ] : yiene chloride (4 mL), ahd the solution was added with pyridine (0.87 mL) and methanesulfonyj chloride (0.84 mL) 
under ice cooling, and then the mixture was stirred at room temperature overnight. The reaction mixture was distributed 
. in ethyl acetate and water, washed with 1 N hydrochloric acid, saturated aqueous copper sulfate and saturated brine, 
and then dried over magnesium sulfate. The so 

by silica gel chromatography (hexane:methylene chloride, 1:1 , v/v) to obtain the title compound as oil (378 mg). 
45 1H-NMR (CbCi 3 ) 8 ; 1 .53 (6H, d, J=7.2Hz), 3.40 (1H, m), 5.01 (2H, s) 

:: ; (B) Diethyl (3-isop^ 

[0185] The 5-chloromethyl-3Msbpropyl-1 ,2,4-thiadiazole obtained in (A) (378 nig) was dissolved in acetone (15 mL), 
so and the solution was added with a solution of sodium iodide (640 mg) in acetone (2 mL), and stirred in a dark p^^^^ , 

for 2 hours. The reaction mixture was distributed in ethyl acetate and water, washed with saturated brine, and then 

dried over magnesium sulfate. The solvent was evaporated under reduced pressure.. The residue was added with 
„ triethyl phosphite (6 mL); and heated under reflux for 4 hours. The reaction mixtu re was concentrated to obtain the . 

title compound. This compound was used for the next reaction without purification. 
55 1 H-NMR (CbCI 3 ) 8 : 1,42-1 .51 (12H, m), 3.42 (1H, m), 3.60 (2H, d, J=21 .4Hz); 4.15-4.28 (4H, m) 
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(C) teii-Butyi N-5~^ 

[0186] The diethyl (3-isoprppyl-(1 ■ 2 t 4^^^acliazol-5-yl)rTlethylphpsph6nate obtained in (B) was treated in the same 
: .: hnanner as in Example ! 15 (F) to obtain the title compound. 
. 5 . 1H-NMR (CDCI 3 ): & 1:66 (9H, s), 3.46 (1H, heptuplet, J=6.9Hz), 7.05 (1H, s), 7.55 (1H, d, 

^; y^6.5Hz), 7.70 (IHi d. j^ 6.2Hz), 8.54 (2H, m), 8.58 (1H, m). . v 

—[■ ^ 

: 10 , , [0187] ; : The tert-butyl .N-S^ obtained In '(C) 

. was treated jn the same mariner as in. Example 15 (G) and then in the same manner as in Example 1 to obtain ^ 

COmpOUpd: . .;:-.".''/-V.- 

1 H-NMR (DMSO-d 6 ) 5 : 1.44 (6H, d, J=6.9Hz), 3.39 (1H, heptuplet, J=6.9Hz), 4.25 (2H, s), 7.50 (1H, t, J=8.1Hz), 7.67 : 
. : (1H, t, J=7.5Hz), 7.82 (2H, s), 8.00 (1H, d,J=7.8Hz), 8.82 (1H, m) , 8 .70 (1 H, d, J=2.1 Hz), 8.74 (1H, d, J=2.1Hz) 
>*- : MS(ESO;rn/z:407(M + -1); 

Example 20: 4-[(5-[(E)-2-(4-lsoprdpyl-1 ,3-thiazol-2-yl)-1-ethenyl]-3-pyridylamino)-carbonyl]tetrahydro- 
3-furancarboxylic acid 

20 (A) 4^(Ethoxycarbonyl)tetrahydro-3-furancarboxylic acid 

[0188] 3,4,4-tetraethoxycarbonyldihydrofuran (J. Org. Chem., 1963, 28, 802, 2.12 g) was dissolved in dimethyl sul- 
foxide (5 ml_), and the solution was added with lithium chloride (749 mg) and water (200 ul), arid then stirred at 1 60°C 
for 3 hours. The reaction mixture was copied and poured into water, and then extracted with ethyl acetate. The extract . 

25 was dried over sodium sulfate, and the; solvent was evaporated under reduced pressure. The residue was distilled 
under reduced pressure to obtain S^-diethoxycarbonyltetrahydrofuran as an oil (642 mg); A 442 mg portion of the 

. product. was dissolved in ethanol (3 ml); and the solution was added with potassium hydroxide (135 mg) and stirred 
;: = for 16 hours. Trie solvent was evaporated under reduced pressure, and the residuewas dissolved in water, and washed 

; twice with ether. The: aqueous layer was adjusted to pH 2 and extracted with ethyl acetate, and the extract was dried 

30 over sodium r sulfate. The solvent was evaporated under reduced pressure to obtain the title compound. : 

1 H-NMR (CDCI3) 6 : 1.49 (3H, t, J=7.8Hz), 3.58-3.72 (3H, m), 4.07 (1H, dd, J=8.4, 5.7Hz), 4.16 (1 H, dd, J=8.6, 5.0), : 

4.23 (1H,^ ; ;; 

• M 

. '--M'. - (B) 4-[(5-[(E)-2-(4-lsopropyl-1 l 3-tN acid 

[0189] The 4-(ethoxycarbonyl)tetrahydro-3-furancarboxylic acid obtained in (A) was treated in the same manner as 
in Example 15 (H) and (I) to obtain the title: compound. 

1 H-NMR (CD36D) 5 : 1 .49 (6H, d, J=6.9Hz), 3^25 (1 H, heptuplet, J=6.9Hz), 3.38 (1H, dd, J=7.9, 7-9Hz), 3.58 (1H, dd, 
40 J=7.5, 7.5Hz), 4.07-4,24 (3H, m), 7.29 (1H, s), 7.50 (1H ( d, J=16.3), 7.55 (1H, m), 7.60 (1H, d, J=16.3), 774 (1H, m), . 
; 8.04 (1H,m) 

MS(ES-);m/z: 385 (M+-1) 

Example 21 : 2-[2-(4-[(E)-2-(4-lopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]-2-pyridylamirio)-2-oxoethyl]berizoic acid 

■ 45 .• • >•:'• .'• 

(A) 4-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]-2-aminopyridine 

[0190] N-(4-Fomriyl-2-pyridyl)-2,2-diitiethylpropanearriide (1J g, 8.2 mmol) and 4-isoprbpyl-2-methyl-1 I 3-thiazole 
(1 .2 g, 8.5 rnrnol) were dissolved in acetic anhydride (1 0 ml), arid the solution was heated under reflux at 1 00° C for 15 
50 ■ hours and further at 170 <? C for 7 hours, the reaction mixture was distributed in ethyl acetate arid saturated aqueous 
sodium hydrogehcato^ organic layer was washed with saturated brine, and dried over magnesium sulfate. 

The solvent was evaporated under reduced pressure. The residue was added with 3 N hydrochloric acid (50 mL), and 
: heated under reflux at 1 00°C for one hour. The reaction mixture wasmade alkaline with 3 N aqueous sodium hydroxide, 
.. arid extract the extract Was dried over magnesium sulfate, the solvent was evaporated 

55 ■ uriderreduced pres^ by silica gel chromatography (chloroform :methariol, 20:1, v/v) to 

obtain the title compound as light yellow powder (480-mg,- 24%). . =■ , 
.. .. 1 H-NMR (CD 3 0P) 8 ; 1.33 (6H ( d, J=6.8Hz), 3.10 (1H, m), 6.70 (1H, sj, 6.82 (1H, d, J=5.6Hz), 7.15 (1H, s), 7.27 (1H, 
d, J=16.5Hz), 7.43 (1H, d, J-16.5Hz), 7.88 (1H, d, J=5.4Hz) , 
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(B) 2-[2-(4-[( E)-2-(4- Isopropyl- 1 ,3-thiazol-2-yl)-1 -ethenyl]-2-pyridylamino) : 2-oxoethyl]benzoic acid 

[0191] The 4-t(E)-2r(4-isopropyl-1 ) 3-thia2ol-2-yl)-1-etheny^ 
sama conditions as shown in Example 1 to obtain the title compound; 
5 1H-NMR (DMSO-dg) 6 : 1.26 (6H, d, J=6.8Hz), 2.99-3.09. (1H, m), 4.17 (2H,s), 7,32 (1H,s), 7.36 (1H, d, J=16.3Hz), 
. 7.35-7:42 (3H, m), 7.49-7.55 (1H, m), 7-57 (1H, d, J=16.3Hz), 7.89 (1H, dd, J=5,4, 1.2Hz), 8.19 (1H, s), 8:30 (1H, d, 
J=5.4Hz), 10.61 (1H,s) 
FAB-MS; m/z; 408 (MH + ) 

: t / Example 22; ^ 

; ( Aj; Ethyl 4-[(4-l^ 

[0192] : Ethyl 4-hydrbxy-2!;pyridinecahbbx^^^ (U.S; Patent No; 5,260,286) was treated under the same conditions - 
i ^5 : : as shown in Example 34 tb obtain the title compound. 

\ : 1 H-NMR (CDCy 8 :1 32 (6H t d, J=6.9Hz), 1,44 (3H, t, J=7.1 Hz), 3.07-3.17 (1 H, m), 4.47 (2H, q, J=7.1Hz), 5.44 (2H, 
s), 6.94 (1H, d, J=1.0Hz)i 7;09 (1H, dd, J=5.6, 2.7Hz), 7.79 (1H, d, J=2.7Hz), 8.58 (1H, d, J=5.6Hz) 

(B) N-tert-Butyl N-4-[(4-isopropyl-1 ,3-thiazol-2-yl)methoxy]-2-pyridinecarbamate 

20 

[0193] The ethyl 4-[(4-isop ropy 1-1 .S-thiazol-^-yOmethoxyl^-pyridinecarboxylate obtained in (A) (1 98 mg, 0.65 mrhol) 
was dissolved in ethanol (10 ml), and the solution was added dropwise with t N aqueous sodium hydroxide (0.71 ml, 
0.71 mmol) and stirred at room temperature for 17 hours. After the solvent was evaporated, the residue was added 
with 1 N aqueous hydrochloric acid so as to be adjusted to approximately pH 2, and then washed with ethyl acetate. 
25 the.mixture was added with 1 N aqueous sodium hydroxide so as to be adjusted to approximately pH 7, and then the 
solvent was evaporated. The residue was suspended in tert-butanol (1 0 ml); and the suspension was added dropwise 
with diphenylphosphoric acid azide (1 22 pj, 0.56 mmol) and triethyiamine (85 0.61 mmol), and heated under reflux . 
for 8 hours. The reaction mixture was further added with tert-butanol (10 ml), diphenylphosphoric acid azide (122 jxl t 
0.56 mmol) and triethyiamine (85 uJ, 0.61 mmol), and heated under reflux for 6 hours. After the solvent was evaporated, 
30 the residue was purified by silica gel column chromatography (chloroform i h^ chloroform: methanol = 10:1, v/v) and 
. • .' : preparative silica gel thin layer chromatography (chloroform ^ chloroforrn:methanol = 20:1, v/v) to obtain the title 
compound as light yellow oil (91 mg r 56.0%); 
•\ 1 H-NMR (CDCI 3 ) 5 : 1;32(6H, d, J=6.8Hz), 1.54 (9H, s), 3.08-3.17 (1 H, m), 5.34 (2H, s), 6.61 (1H, dd, J=5.9 ( 2:2Hz), 
6:91 (1H, s), 7.26 (1H, d, J=2.2Hz), 8.15 (1H, d, J=5.9Hz), 9.36 (1H, br) 
•. 35:';.;: : v-';. ,• . J : ;-v; v • .•• .-•••/ : ' " ■'■ /• ' . : 'V ■• ' '• ' : 

\ : (C) 4^(4-lsopro^ 

:• [0194] The N-tert-butyi N-4-[(4- isopropyl -1 ,3-thiazol-2-yI)methoxy]-2-pyridt obtained in (B) (90 mg, 0.26 

itimoj) was dissolved in dichloromethane (2 ml), and the solution was added dropwise with trifluoroacetic acid (2 ml) 
40 under ice cooling, and stirred at room temperature for 30 minutes: After the solvent and excess reagents were evap- 
: ■ orated, the reaction mixture was added with saturated aqueous sodium .hydrdgehcarbonate so as to be adjusted to 
approximately pH 8. Then, the' reaction mixture was extracted with chloroform, and the organic layerwas washed with 
saturated brine and dried over anhydrous sodium sulfate. The.solvent was evaporated to obtain the title compound as 
pale orange oil (79 mg, quantitative). : 
45 : 1H-NMR (CDCI 3 ) §:: 1 .32 (6H, d, J=6.8Hz), 3.05-3.17 (1H, m), 4.65 (2H, br), 5.33 (2H, s), 6.10 (1H, d, J=1,7Hz), 6.36 
(IH.dd, J=5.9, 1.7Hz), 6;92 ; (lH ) s),7i90(1H I d, J=5.9Hz) 

(D) 2-[2-(4-[(4-lsopropyl-1 ,3-thiazol-2-yl)methoxy]-2-pyridinoamino)-2-6xoethyl]-benzolc acid 

so [0195] the 4-[(4-isopropyl-1 l 3-thiazbl-2-yl)methoxy]-2-pyridineamine obtained in (C) was treated under the same 

, ■ ' conditions as shown in Example 1 to obtain the title compound. 

1 H-NMR (DMSO-d 6 ) 8 : 1 .23 (6H, d, J=6.7Hz) f 2.95-3.09 (1H, m), 4.13 (2H, s), 5/42 (2H, s), 6.bl (1H, dd, J=5.6, 2^), 
7.29 (1H, s), 7:32-7.40 (2H,:m), 7.48-7.64 (1H, m), 7.71 (1H, d, J=2.2Hz), 7.87-7.92 (1H, m), 8.15 (1H, d, J=5.6Hz), ; 
10.53 (1H,s) 

55 FAB-MS; m/z: 412 (MH + ) 
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Example 23: N-Cyano-2-(2.((5-((E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-i -ethenyi)-3,pyrldyl)amino)-2-oxbethyl)ben2a^ide 
[0196] 2-[2-(5-[(E)-2T(4-lsopropyl-1;^ 

dissolved in tetrahydrofuran (2 mL), and the solution was added with pentafiuorophenol (22 mg) and dicyclohexylcar- 
. 5 bodiimide (25 mg), and stirred for 14 hours. After the solvent was evaporated under reduced pressure, the residue 
was added with ethyl acetate. The insoluble solids were removed by filtration, and the solvent was evaporated under 
reduced pressure. The residue was dissolved in dimethylformamide (3 ml), and the solution was added with cyanamlde 
(24 mg) and sodium hexamethyldisilazide (0.58 mmol), and then stirred for 72 hours. The reaction mixture was dis- 
tributed in ethyl acetate andl N hydrochloric acid, and the organic layer was washed with saturated brine, and dried 
10 over sodium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified by silica gel 
chromatography (methylene chloride:methanol, 9:1 , v/v) to obtain the title compound as white powder (11 mg). 
1 H-NMR (CD 3 OD) 5 : 1.30 (6H, d), 3.09 (1H, heptupiet), 3:94 (2H, s), 7.10 (1H, s), 7.28 (1 H, m), 7.39 (5H, m), 7.75 
: (1 H,d, J==7.5)- 8.29 (1 H, s), 8.38 (1 H, s), 8.68 (1 H, s) 
MS (ES-); m/z: ^0 ^ . 

Example 24: 3-(2-(tert-Bu^ 
carbonyl)benzoic acid . 



(A) 5-Hydroxyisophthalic acid dimethyl ester 

20 •• • . : /- / ; . ." W. : . - : ■ . ... : .'• . . .• ./ ' ' : • . . • . 

[0197] 5-Hydroxyisophthalic acid (1 0.0g ; 54i9 mmol) was dissolved in toluene and methanol (300 ml, 1 00 ml), and 
•• the solution was added with (trimethylsilyl)diazomethane (50 ml, 2.0 M solution in hexane, 100 mmol), and stirred for 
• one hour. After the solvent was evaporated under reduced pressure, the residue was distributed in ethyl acetate and 
saturated sodium hydrogencarbonate. The organic layer was washed with saturated brine and dried over sodium sul- 
25 fate, and then the solvent was evaporated to obtain the title compound as colorless crystals (6.2 g, 59%). 
: 1 H-NMR (CDCI3) 5: 3.95 (6H, sx 2), 5.96 (1H, br), 7.74 (2H, d, J=1.0Hz), 8.25 (1H, d, J=l!oHz) 

. (B) 5-(2-(tert- Butoxycarbony lam ino)ethoxy)isophthalic acid dimethyl ester 



30 : [0198] The 5-hydroxyisophthaiic acid dimethyl ester obtained in (A) (2.54 g, i 2.1 mmol) and 2-(tert-butoxycarbo- 
nylamihb)ethanol (1 .95 g, 12.1 mmol) were dissolved in THF (110 ml), and the solution was added with diethyl azodi- 
carboxylate (2.11 g, 12.1 mmol) and triphenylphosphine (3.1 7 g, 1 2.1 mmol), and stirred at room temperature for 1 3 
hours. After the solvent was evaporated under reduced pressure, the residue was subjected to silica gel chromatog- 
raphy (hexane:ethyl acetate, 2:1 , v/v) to obtain a white solid (3.428 g). Since the resulting solid was a mixture of the ; 
'■ / 35 title compound and the starting material, i.e. V5-hydroxyisbphthalic acid dimethyl ester, the following reaction was cbh^ .. 

/ . : ducted.- V '•; . ... ••;/ ,-. ;• ;. : .vV; ; 

: [0199] A 2.43 g portion of the resulting white solid was dissolved in methylene chloride (50 ml), and the solution was 
added with the trifluoroacetic acid (30 ml) and stirred at room temperature for 1 hour. The reaction mixture was evap- 
orated under reduced pressure, and the residue was distributed in ether and 1 N aqueous hydrochloric acid. The 
40 aqueous layer was . neutralized with saturated sodium hydrogencarbonate, and extracted with chloroform. The organic 
" layer was dried over sodium sulfate, and chloroform was evaporated under reduced pressure to obtain a white solid 
"; ' (330 mg). : : .-^y ■ ■ • .. V . " . •' ; • .. 

.. [0200] : The resulting solid was dissolved in THF (40 ml) and saturated sodium hydrogencarbonate (40 ml), and the 
mixture was added with di-tert-butyl dicarbonate (320 mg) and stirred at room temperature for 12 hours. The reactjon 
I 5 mixture was distributed in ethyl acetate and 1 N aqueous hydrochloric acid. The organic layer was washed successively 
■; :with saturated sodium hydrogencarbdnate and saturated brine, and dried over sodium sulfate. The solvent was evap- 
• orated under ^reduced pressure to obtain the title compound as colq 
■ ' ^H-NMR (CDCI3) 8 : 1 :45 (9H, s), 3.57 (2H; brdd), 3.94 (6H, sx2), 4.11 (2H, t, J=5.37Hz), 4.98 (1H, br), 7.74 (2H, d, 
■ J=1:46Hz), 8 29 (1H; ty J=i;46Hz) ; 
50 EI-MS; hVz: 353 (M + ), 3?2 (M^OMe^ .SSXBP) ; 

(C) 5-(2-(tert-Butoxycarbonylamino)ethoxy)isophthalic acid monomethyl ester 

. [0201] The 5-(2-(tert-butpxycart5onylam 
- 55 mmol) was dissolved in THF (20 ml), and the solution was added with lithium hydroxide monohydrate (75 mg, 1 79 

mmol) and water (20 ml), and then stirred at room temperature for one hour. After the reaction mixture was made acidic 
by addition of 1 N aqueous hydrochloric acid, the mixture was extracted with ethyl acetate. The organic layer was dried 
over sodium sulfate, and evaporated under reduced pressure. The residue was subjected to silica gel chromatography 
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(hexane:ethyl acetate, 1;1,v/v) to obtain the title compound (180rhg). 

1 HrNMR (CDCI3) 8 : 1 ;46-1.52 (9H, brs x 2), 3.60 (2H, brdd), 3.94 (3H, s), 4.13 (2H, t, J=5.0Hz), 5.06 (1H, br), 7.79 
(2H, brs), 8.35 (1H ( brs) . . .. 

5 : (D) 3-(2-(tert-Butoxycarto^ . 
benzoic: acjd methyi/estet;..;;: 

: [0202] the5-(2-(tert-butoxycaroonylamino)ethoxy)isophthali^ 
: mmol) and 3-((E)-2-(4-phenyl-1 ,3-thiaz6l-2-yl)-1 -ethenyljaniline (100 mg, 0.360 mmol) were dissolved in methylene 
, .10 chloride (10. rnl)^ and N.N-bis-p-bxq-S-oxazi^ (92. mg, p. 

; 360 mmol) and diisopropylethyl amine (6.1 3 ml, 0.360 mmol), and then stirred at room temperature under nitrogen 
: atmpsphere for 1 4 hours. The reaction rrijxture was extracted with ethyl acetate. The organic layer was washed suc- 
. cessively with j :N hydrochloric acid, saturated sodium hydrogencarbonate, and saturated brine; and dried over sodium 
-sulfate. The solvent was evaporated under reduced pressure to obtain the title compound as yellow powder (199 mg, 
■ : : : >' : i; : 92%); : : : . A^ : , : ->i ; :lv "S '^C^^''- : , - ' - ; ; • . • ■ ' ; J ; ■ •: " : ; ; '•• : /- : • ; -v ■ /- . 

: ■ 1 H-NMR (DMSO-d 6 ) 8 : 1.39 (9H, s), 3!34 (2H), 3.92 (3H, s), 4.14 (2H, m), 7.07 (TH -m), 7.38-7.65 (8H, m), 7.73-7.82 
(2H; m), 8.01 (1H, s), 8.03 (1H, s), 8.12 (2H, s x 2), 8.17 (1H, s), 10.49 (1H, s) 
IR (KBr); cm* 1 : 3282, 2981, 2615, 2440, 1745, 1608, 1421 , 1252, 1207, 1136, 1063, 1011 , 839, 688 

20 (E) 3-(2-(tert-Butqxyc 
benzoic acid 

.: [0203] The 3-(2-(tert-butoxycaitonylamino)ethoxy)-5-((3-((E)-2^(4-pher^^ 
nyi)benzoic acid methyl ester obtained in (D) (190 mg, 0,317 mmol). was dissolved in THF (20 ml), and the solution 
25 was added with aqueous lithium hydroxide (20 ml, 0.238 M), and stirred at room temperature for one hour. The reaction 
mixture was made acidic with 1 N aqueous hydrochloric acid, and then the mixture was extracted with ethyl acetate. 
The organic layer was dried oyer sodium sulfate, and evaporated under reduced pressure. The residue was washed 
with ether to obtain the title compound as light yellow powder (11 0 ring, 59%). 

iH-NMR(DMSO-d 6 ) 8: 1.39 (9H,:s), 3.35 (2H), 4.13 (2H, t, J=5.5Hz), 7.07 (1H, m), 7.36-7.63 (8H, m), 7.74-7.78 (2H, . 
30 m), 8.01 (.1H,s), 8.03(1H I s),8.12(2H,sx2),8.17(1H,s) ) 10.48 (1H,s) 
FAB-MS; m/z: 530 (MH + -tBu) 
IR (KBr); cm- 1 :3298, 2976, 1689, 1252, 1065, 688 

Example 25: 3-(2-Aminoethoxy)-5-((3-((E)-2-(4-isopropv acid 

. ' : . : • 35 ■: ' .. • ,V — ' . • . . • ' : ■ . ' : ■ . , - ; 

' [0204] 3-(2-(tart-Butbxycartonylamino)etho^ 

. benzoic acid (76 nig,' 0.13 mmol) was dissolved in methylene chloride (20 ml), and the solution was added with trif- 
'.": - lubrbacetic acid (10 ml) and stirred at room temperature for one hour The reaction mixture was evaporated under 
reduced pressure, and the residue was washed with ether to obtain the title compound as yellow plate crystals (58 mg, ; 

V/ 75%). , . ' ■ . W.- .. ' ..-A- : • - : 

1 H-NMRl (DMSO-d 6 ) 8 : 3.36 (2H), 4.33 (2H, t, J=4.9Hz), 7.36-7.59 (7H, m), 7.72-7.80 (3H, m), 8.01 (1 H, s), 8.03 (1H, 
' s), 8.12 (2H, s X2), 8;25 (1 H, s), 10.54 (1H, s) 
El-MS; nVz: 485 (M+) 

45 ■ Example 26: 3-(2-Hydroxyeth6xy)-5-((3-((E)-2-(4-isopropyl -1 ,3-thiazol-2-yi)-1 -ethenyl)anilino)carbonyl)benzoic acid 
(A) 2-(tert-Butyldiphenylsilyi6xy)ethanol 

[0205] Ethylene glycol (4.87 g, 78.5 mmol) and/Imidazole (5.34 g, 78.5 mmol) were dissolved in DMF (60 nil), and 
so the solution was added with tert-butyldiphenylsilyl chloride (21 ml) at room temperature and stirred at room temperature 
under nitrogen atmosphere for 14.5 hours, the reaction mixture was distributed in ethyl acetate and 1 N aqueous 
hydrochloric acid. The organic layer was washed with water and ^ saturated brine and dried over sodium sulfate, and / 
; then the solvent was evaporated under reduced pressure/The residue was purified by silica gel chromatography (hex- . 
: ane:ethyl acetate, 3:1, v/v) to obtain the title compound as colorless oil (9.298 g, 39%). 
: 55 " 1H-NMR (CDCI 3 ) S : 1.07 <9H,s), 2.1 3 (1H. br), 3.69 (2H,br),377 (2H,t,J=4.5Hz) 1 7.37-7.46 (6H, rh), 7.66-7.68 (4H, m) 



EP i 227 084 A1 

(B) S^Hydroxyisbphthalic acid dimethyl ester 

, [0206] l5-Hydroxyisophthalic acid (l ip -O g,- 54.9 mmol) was dissolved in toluene and methanol (300 ml, 100 ml), and 
the solution was added with (trimethylsilyl)diazomethane (50 ml, 2.0 M solution in hexane, 100 mmol), and stirred for 
5 one hour. The solvent was evaporated under reduced pressure, and the residue was distributed in ethyl acetate and 
saturated sodium hydrogencarbonate. The organic layer was washed with saturated brine, and dried over sodium 
sulfate. The solvent was evaporated under reduced pressure to obtain the title compound as colorless crystals (6.241 

g,59%). 

. 1 H-NMR (CDCI 3 ) 5 : 3.95 (6H, s x 2), 5.96 (1H, br), 7.74 (2H, d, J=1.0Hz), 8.25 (1H, d, J=1.0Hz) 
10 '. 

. (C) 5-(2-(tertTButyldiphenylsilyloxy)ethoxy)isophthalic acid dimethyl ester 

[0207] The 2T(tert-butyldiphenyisilyloxy)ethanol obtained in (A) (6.90 g, 23.0 mmol) and 5-hydroxyjsophthalic acid 
dimethyl ester (4.83 g, 23.0 mmol) obtained in (B) were dissolved in THF (11 6 ml), and the solution was added with; 
is diethyl azodicarboxylate (4.00 g, 23.0 mmol) and triphenylphosphine (6.03 g, 23.0 mrtiol), and stirred at room temper- 
ature for 13 hours, the solvent was evaporated under reduced pressure, and the residue was purified by silica gel 
chromatography (hexane:ethyl acetate, 4:1 , v/v) to obtain the title compound as colorless oil (9.752 g, 86%). 
1 H-NMR (CDCI3) 5 : 1.05 (9H, s), 3.94 (6H, s x 2), 4.02 (2H, t, J=4.88Hz), 4.17 (2H, t, J=4.88Hz), 7.36-7.45 (6H, m), 

7.69- 7.74 (6H, m), 8.27 (1 H, d, J=1;47Hz) 

20 E1-MS; m/z:;461 (M + -OMe), 435 (Mt-tBu, BP) 

■ (D) 5-(2-(tert-Butyldiphenylsilyloxy)ethoxV)isophth 

■ [0208] . The 5-(2-(tert-butyldiphenylsilyloxy)ethoxy)isophthaiic acid dimethyl ester obtained in (C) (i:00 g, 2.03 mmol) 
: ; 25 was dissolved in THF (20 ml), and the solution was added with lithium hydroxide monohyd rate (85 mg, 2.03 mmol) 
•and water (20 ml), and stirred at room temperature for 20 hours. The reaction mixture was made strongly acidic with 
V 1 N aqueous hydrochloric acid, and then extracted with ethyl acetate, The ethyl acetate layer was dried over sodium 
sulfate, and the ethyl acetate was evaporated under reduced pressure. The residue was purified by silica gei chroma- 
: . tography (hexane:ethyl acetate, 2:1 , v/v) to obtain the title compound as colorless oil (241 mg, 25%); 
30 1 H-NMFi (CDCI3) 5 : 1.08 (9H, s), -3.97 (3H, s), 4.04 (2H, X, J=4;8§Hz), 4.20 (2H, t, J=4;89Hzj, 7.38-7.45 (6H, m), 

7.70- 7.73 (4H, m), 7.80 (2H, d, J=1,46Hz), 8.37 (1H, d, J=1 46Hz) ; 

(E) 3-(2-(tert-Butyldiphenylsilyloxy)ethpxy)-5-((3-((E)-2-(4-isopropyl-1 ,3-thiazol-i2-yl)-i-ethenyl)anilino)carbonyi) 
benzoic acid methyl ester 

35 ; • ". ■ 

[0209] The 5-(2-(tert-butyldtphenylsilyloxy)ethoxy)isophthalic acid monomethyl ester obtained in (D) (590 mg, 1\24 
mmol) and 3-((E)-2-(4-isopropyl-1 ,3rthiazol-2-yl)-1-ethenyl)aniline (310 mg, 1 .27 mmol) were dissolved in methyiehe 
chloride (30 ml), and the mixture was added with N,N-bis-(2^xo 3-oxazolidinyl)phosphinic acid chloride (320 mg) and 
. diisopropylethyiamine (0.3 ml), and stirred at room temperature under nitrogen atmosphere for 12 hours. The reaction 

40 : mixture was extracted with ethyl acetate, and the organic layer was Washed successively with 1 N aqueous hydrochloric 
acid, saturated sodium hydrogencarbonate, and saturated brine, and dried over sodium sulfate. The solvent was evap- 
orated u nder reduced pressu re to obtain the title compound as light yellow amorphous (815 mg; 94%). ; 

(F) 3-(2-Hydroxyethoxy)-5-((3-((E)-2-(4-isopropyl-1 .S-thiazol^-yO-l-ethenyOanilinoJ-caroonyObehzbic acid methyl 
. 45 . ester 

[0210] The 3-(2-(tert-butyldiph 

ony|)benzbic acid methyl ester obtained in (E) (785 mg, 1.12 mmol) was dissolved In THF (20 ml), and the solution 
was added with tetrabutylammpnium fluoride (3.0 ml, 1 .0 M solution in THF, 3.0 mmol), arid stirred at room temperature 
so under nitrogen atmosphere for 2 hours. The reaction mixture was distributed in ether and 1 N aqueous hydrochloric 
. acid, arid the ether iayer was dried over sodium sulfate, and evaporated under reduced pressure. The residue was 
purified by silica gel chromatography (hexane:ethyl acetate, 1:1 , v/v) to obtain the title compound as colorless amor-, 
phous (287 nrig, 55%). 

/: 1 H-NMR (CDCI3) 5 : 1 .33 (6H, d, ^6.84^), 3.12 (iH, quintet, J=6.84Hz), 3.92 (3H, s), 4.00 (2H, t, J=4.0Hz), 4.14 
.. ' . 55 (2H, t, J=4.0Hz), 6.82 (1H, s), 7.29-7.37 (4H, m), 7.57 (1H, d, J=782Hz), 7.62-7.65 (2H, m), 7.88 (1H, s), 8.02 (1H, 

s),8.35 (1H,s) : - ••. 

EI-MS; m/z: 466 (M + , BP), 436 (M + -tBu+1), 435 (M + -tBu) 
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(G) 3-(2-Hydr6xyethbxy)^i5^((3-((E)-2-(4-isopropyl-1 ,3-thiazol-2-yi)-1 -ethenyi)anilino)-carbonyl)benzoic acid 

; [0211] : The 3-(2-hydroxy^ acid 
. ; r ; - : methyl .ester obtained in (F) (253 mg, 0.543 mmol) was dissolved in THF (30 ml), and the solution was added with 
$ aqueous lithium hydroxide (30 m|, 0.238 M), and stirred at room temperature for 2 hours. The reaction mixture was 
made acidic with. 1 N aqueous hydrochloric acid, and then. extracted with ethyl acetate. The organic layer was dried 
over sodium sulfate, and the soivent was evaporated under reduced pressure. The residue was washed with ether to 
obtain the title compound: as lightyellpw powder (110 mg, 45%). 

Calculated; C, - \ 

Found: C, 62.59^ 

1 H-NMR (DMSO-d 6 ) 5: 1.27 (6H, d; J=6.83Hz), 3.05 (1H r quintet, J=6.83Hz), 3:77 (2H, t, J=4.88Hz), 4! 15 (2H, t, 
15 Y. J=4.88Hz), 4.94 (1H; t, j=5.37Hz), 7.25 (1H, s), 7.41 (3H, m), 7.47 (1H, d, j=7;81Hz), 7:65 (1H, s), 7.73 (1H, d, 
;; J=7.81Hz), 7.78 (1H, s), 8.08 (1H, s), 8.15 (1H, s), 10.45 (1H, s), 13.25 (1H, br) 
EI-MS; m/z: 452 (M+, BP) . 

IR (KBr); cm -1 : 3311, 2962, 1701, 1589, 1545, 1439, 1302, 1215, 1057, 687 

20 Example 27: (4R,5R)-5-(3-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]anilinocarbonyl)-2,2-dimethyl-1 ,3-dioxolane- 
4-carboxylic acid 

(A) (4R l 5R)-5-(Methoxycarbonyl)-2,2-dimethyl-1 .S-dioxoIane^-carbbxylic acid 

25 [0212] Dimethyl (4R,5R)-2,2-dimethyl-i ,3-dioxolane-4,5-dicarboxylate (1.10 g, 5.04 mmol) was dissolved in metha- 
• nol (30 nil), arid the solution was added dropwise with 1 N aqueous sodium hydroxide (5.0 ml, 5.0 mmol) arid stirred 
at room temperature for 15 minutes, and then heated under reflux for 1 .5 hours. After the reaction mixture. was cooled, 
the solvent was evaporated; The residue was added wjth a small amount of water arid washed with ether, and then 
: adjusted to about pH 1 with 1 N aqueous hydrochloric acid. The mixture was extracted with ethyl acetate, and the ether 
.30 layer was washed with saturated brine and dried over anhydrous so 

the : title compound as colorless oil containing the dicarboxylic acid (0.74 g). The yield calculated from NMR 
g, 48.6% for the target compound, and 0.24 g for the dicarboxylic acid. 
1 H-NMR(CDCI 3 )5: 1.53(3H, s), 1 .54 (3H t s), 3.85 (3H, s), 4.77-4.91 (2H, m), 5.99 (1 H, br) 

35 (B) Methyl (4R,5R)-5-(3-[(E)-2-(4-is6propyl-1 ,3-thiazol-2-ylH -ethenylianilinocarbbnyj>2,2-dimethyl-1 ,3-dioxolane- 
:■}■-. 4-carboxylate : •:• . . . 

[0213] 3-[(E)-2-(4-lsopr6pyl-1 ,3-thiazol-2-yl)-1 -ethenyl]aniline (202 mg, 0.83 rnmol) was dissolved in methylene chlo- 
ride (10 ml), and the solution was added with the (4R,5R)-5-(methoxycarbonyl)-2 > 2-dimethyl-1 ,3-dioxolane-4-carbox- 

40 yiic acid obtained in (A) (containing 1/3 of the dicarboxylic acid, 338 mg, 1 .66 mmol), and added dropwise with diiso- 
propylethylamine (433 u.l, 2.49 mmol) under ice cooling. The mixture was i further added with N,N-bis-(2-oxp-3-oxazo- 
; iidiriyl)pnosphinic acid chloride (31 6 mg, 1.24 mmol), and stirred at the same temperature for 1 0 rininutes arid further 
at room temperature for 13.5 hours. The solvent was evaporated, and the residue was added with water and extracted 
with chloroform. The organic layer was washed successively with 1 N aqueous hydrochloric acid, water, saturated 

45 aqueous sodium hydrogencarbohate, and saturated brine, and dried over anhydrous sodium sulfate. The solvent was 
evaporated, arid the residue was purified by silica gel column chromatography (chloroform -» chloroform: methanol = . 
50:1, v/v) to obtain the title compound as light yellow oil (90 mg, 25.2%). : 

>H-NMR(CD^ (1H, 
m), 4.84-4.92 (1H, m), 6.81 (1H, s), 7.23-7.41 (4H, m), 7.45-7.51 (1H, m), 7.80 (1H, s), 8.32 (1H, s) - 
■•■ ■ 50 , .: .' . '• ■ • . • ■ • • 

" (C) (4R ( 5R)-5-(3-i(E)-2-(4-lsopropylTl ,3-thiazol-2-yi)-1 -ethenyl]anilihocarbonyl)-2,2-dimethyl-1 ,3-dioxolane- 
: 4-carboxy lie acid • ' 

; [0214] the Methyl (4i^,5R)-5-(3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-ylj-1 -ethehyll-anilinocarbonyO^^-dimethyl-l ,3-di- 
' 55 "oxolane-4-carboxylate bbtairied in (B) (90 mg, 0.21 mmol) was dissolved In THF and rriethanol (3:1 , v/v, 4 ml), and the 
solution was added dropwise with a solution of lithium oxide monbhydrate (9 mg, 0.23 mmol) in water (T ml) under ice 
coolingj and stirred at rpbrn temperature for2 hpure. After the solvent was evaporated, t^ 

small amount of water, washed with ether, arid then adjusted to about pH 1 with 1 N aqueous hydrochloric acid, The 
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tt r :: mixture was extracted with ethyl acetate; and the organic layer w 

drous sodium. sulfate. The solvent was evaporated; and the residue was added with hexane and collected by filtration, 
■v. as^ powder; and the resulting power was washed with hexane to obtain the title compound as light yellow powder (58 
mg,67.4%). 

5 1 H-NMR (CDCI 3 ) 5 : 1.34 (6H, d, J^6.8Hz), 1.59 (3H, s), 1.6T (3H, s), 3.08-3.20 (1H, m), 4;59 (1H, s), 4.75 (1H. s), 
6.85(1H, : s), 7.1 7(1 H, br), 7:32-7.45 (3H, m) t 7.48-7.58 (1H, m), 7.80 (1H, s), 8.45 (1H, s) 
EI/MS;m/z:416(M + ) 
FAB/MS; m/z: 417 (MH^) 

10 Example 28: (4S,5S)-5-(3-[(4-lsopropyl-5HTiethyl-1,3-tM 
1 ;3-dipxolane-4-carboxylic acid 

(A) Ethy! 4-isppropyl-2-[(3-njtrop henoxyl) methyl]- i ,3-thiazole-5rcarbdxylate 

v [0215] 2-(3-Nrtro : 
mg, 3.24 mmol) were dissolved in ethanol (10 ml), and Heated under reflux for two days, the reaction mixture was left 
■ • stand for cooling and then concentrated. The deposited crystals were collected by filtration to obtain the title compound : 
(519mg,41%). ; -i;.;'; 
. 1 H-NMR (CDCI3) 5 : 1.31 (6H,d, J=6.8Hz), 1.36 (3H, t, J=7.3Hz), 3.98 (TH, m), 4.33 (2H, q, J=7.3Hz), 5.41 (2H, s), 
\ ¥ ; 7.34 (1H, m), 7.47 (1H, m), 7.90 (2H, m) , 

(B) {4-lsppropyl-2-[(3-nitrophenoxy)methyl]-1 ,3-thiazol-5-yl}m ethanol 

■ [0216] The ethyl 4-isopropyl-2-[(3-nitrophenoxyl)methyl]-1 ,3-thiazole-5-carboxylate obtained in (A) (519 mg, 148 . 
, 25 ; mmol) was dissolved in i THF (1 0 ml), and the solution was added with a 1 ,02 M solution of diisobutylaluminum hydride 
• in toluene (2.96 ml) und^ for 30. minutes under ice cooling. The reaction mixture was further 

' added with a 1 .02 M solution of diisobutylaluminum hydride in toiuene (5.92 ml), and stirred for one hour. The reaction 
mixture was added with aqueous potassium hydrogens u If ate, and then extracted with ethyl acetate. After the organic 
layer was dried oyer sodium sulfate, the solvent was evaporated u nder reduced pressure to obtain the title compound . 
' 30 as white crystals (454 mg. 99%)^: 

: 1 H-NMR (CDCI3) 8i: 1.30 (6H, d, J=6;8Hz), 3.12 (1H, m), 4.83 (2H, d, J=4.9Hz), 5.38 (2H, s), 7.33 (1H, dd, J=8.3, 
'••":v : 2.5Hz), 7.45 (1H, t, J==8;3Hz), 7.86-7.90 (2H, m) 

(C) [5-(Chloromethy!)-4-isopropyl-1 ,3^thiazol-2-yl]methyl (3-nltrophenyl) ether . . 

' 35 - . ■ " •" '• L ■ : : • ' - • " " ■ ; ' ■ ' . 

. [0217] The {4-isopropyl-2-[(3-nitrophenoxy)methyl]-1 ,3-thiazol-5Tyl)methanol obtained in (B) (454 mg, 1>47 mmoi) . 
, was dissolved in methylene chloride (10 ml), and the solution was added with thiony I chloride (0.215 ml) and stirred . 
at room temperature for 1 .5 hours. The reaction mixture was concentrated, diluted with chloroform, and then washed 
with saturated aqueous sodium hydrogencarbonate and saturated brine. The reaction mixture was dried over magne- 
to slum sulfate, and the solvent was evaporated under reduced pressure to obtain the title compound (473 mg, 98%). 

(D) [4-lsopropyl-5-methyl-1,3-thiazo!-2-yl]methyl (3-nrtrbphenyl) ether 

[0218] The [4-isopropyl-5-methyl-1,3-thiazbl-2-yl]methyl (3-ni ether obtained in (C) (60.7 mg, 0.1 86 mmol) 

45 was dissolved in DMSO (1 .5 ml) , and the solution was added with sodium bora hydride (17,5 mg) at room temperature, ■ 
and then : stirred overnight. The reaction mixture was added with water (20 ml) and extracted with ethyl acetate. The 
'[ organic layer was dried oyer magnesjum sulfate, and the solvent was evaporated under reduced pressure. The residue 
; • was purified by preparative TLC (ri-hexane: ethyl acetate, 4:1, v/v) to obtain the title compound (44.0 mg, 81%). 
;; 1 H-NMR (CDCI3) 5 : i.27 (6H, d, J=6.8Hz), 2.37(3H, s), 3:05 (1H, m), 5.35 (2H, s), 7.33 (1H; dd, J=8.3, 2.0Hz), 7.44 
so (1H, t, ^ OH, m) ' .."^ : ' 

i ; : (E) 3-[(4-lsppropyl-5"methy!-1 ,3-th iazol-2-yl)methoxy]ahiline . 

[0219] ' The {4 : isppropy^ 

55 wa s dissolved in ethanol (10 ml), and the solution was added with stannous chloride (585 mg) and heated under reflux 
, - : for 5 hours. The reaction mixture was left stand for cooling; and then added with 5 M aqueous sodium hydroxide (20 
ml) and stirred for 1 5 minutes. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried 
over magnesium sulfate. The solvent was evaporated under reduced pressure to obtain the title compound (311 mg, 
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quantitative yield). 

{F) (4S,5S) T 6-(Methoxycarbo^^ 

5 i [0220] Dimethyl (4S,5S)-2 l 2-dimethyl-1 ,3-dioxolane-4,5-dicarboxyiate (3 ; 00 g, 13.7 mmol) was dissolved in metha- 
nol (100 mi), and the solution was added dropwise with 1 N aqueous sodium hydroxide (13.7 ml, 13.7 mmol) and stirred 
at room temperature for 16 hours. The solvent was evaporated, and the residue was added with a small amount of 
water. The mixturewas washed with ether, and adjusted to about pH 1 with 1 N aqueous hydrochloric acid. The mixture 
was extracted with ethyl acetate, washed with saturated brine, and dried over anhydrous sodium sulfate. The solvent 

io was evaporated to obtain the title compound containing the dicarboxylic acid as colorless oil (2.63 g,; 93.7%). 

iH-NMR (CDCI 3 ) 6 : 1.52 (6H, d, J^^Hz), 3.85 (3H, s), 4.83 (1H, d, J=5.4Hz), 4.89 (1H, d, J=54Hz), 7.27 (1H, br) 

; (G) Methyl (4S l 5S)T5-(3-[(4-isopropyl-5rmethyl-1 t 3-thiazol-2-yl)methpxy]anilinocarbonyl)-2,2-dimethyl-1 ,3-dioxolane- ; 
4-carboxylate 

15 : '' : ■ ' . ' . ' ' . ' ■ " ' ■ •. • : • •• 

[0221] The 3-[(4-isopropyl-5-methyl-1 ,3-thiazol-2-yl)methoxy]aniline obtained in (E) (159 mg, 0.61 mmol) was dis- 
solved in methylene chloride (10 ml), and the solution was added with the (4S,5S)-5-(methoxycarbonyl)-2,2-dimethyl- 
T,3-dioxolane-4-carooxylic acid obtained'in (F) (1 86 mg, 0. 91 mmol), and then added dropwise with diisoprbpylethyl- 
amine (254 uJ, 1 .46 mmol) under ice cooling. The reaction mixture was further added with N,N-bis-(2-oxo-3-oxazolidinyl) 

20 phosphinic acid chloride (1 86 mg, 0.73 mmoi), and stirred at the same temperature for 1 0 minutes and then at room 
temperature for 20 hours. The solvent was evaporated, and the residue was added With water and extracted with 
chloroform. The organic layer was washed with 1 N aqueous hydrochloric acid, Water,: saturated aqueous sodium 
hydrogencarbonate, and then with saturated brine. The organic layer was dried over the anhydrous sodium sulfate, 
and the solvent was evaporated. The residue was purified by silica gel column chromatography (hexane:ethyl acetate 

25 - 10:1 -»5:1 -»2:1, v/v) to obtain the title compound as pale orange oil( 139 mg, 51.2%). 

1 H-NMR (CDCI 3 ) 5 : 1 .26 (6H, d, J=6.8Hz), 1;54 (3H, s), 1.56 (3H, s), 2.36 (3H, s), 2.99-3.10 (1H, m), 3.87 (3H, s), 
4.85 (iH, d, J=5.4Hz), 4.88 (1 H, d, J=5.4Hz), 5.27 (2H, s), 6.79 (1H, dd; J=7.8, 2.4Hz), 7.15 (1H, d, J=7.8Hz), 7.25 
(1 H, t, J=7.8Hz), 7.36 (1 H, t, J=2.4Hz), 8.24 (1 H, s) 

30 :. (H) (4S t 5S)-5-(3-[(4-lsopropyi-5-methyl-1,3-thiazol-2-yl)methoxy]anili 
4-carboxylic acid 

[0222] The methyl (4S,5S)-5-(3-[(4-isopropyl-5-methyl-1,3-thiazol-2-yl)methoxy]-anil^ 
. : 1 ,3-dioxblane-4-carboxyIate obtained in (G) (1 39 mg, 0. 31 mmol) was dissolved in THF:methanol (3:1 , v/v, 4 ml), and 

35 the solution was added dropwise with a solution of lithium oxide monohydrate (14 mg, 0.34 mmol) in water (1 ml) under 
ice cooling, and then stirred at room temperature fori 6 hours. After the solvent was evaporated, the residue was added 
with a small amount of water, and the mixture; was washed with ether and adjusted to about pH 1 with 1 N aqueous 
hydrochloric acid. The mixture was extracted with ethyl acetate, and the organic layer was washed with saturated brine 
and dried over, anhydrous sodium sulfate, and then the solvent was evaporated. The residue was added with hexane, 

40 and collected by filtration as powder. The powder was washed with hexane to obtatn the title compound as light orange 
powder (98 mg, 73.0%). 

1 H-NMR (DMSO-dg) 6 : 1.18 (6H, d, J=6.8Hz), 1.42 (6H, s), 2.34 (3H, s), 2.99-3.10 (1H, m), 4.72 (1H, d, J=5.4Hz) t 
4.77 (1H, d, J=5.4Hz), 5.28 (2H, s), 6.75-6.82 (TH, m), 7.20-7.30 (2H, mj, 7.45 (TH, s), 10.21 (1H,s), 13.20 (TH, br) 
EI/MS; m/z: 434 (M + ) 
45. FAB/MS; m/z: 435 (MH + ) 

Example 29: (1 R*,2R*)-2-(3-((E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1 -ett^ 
• •' acid ■ • : • 

so -' v" (A) Transz-cyclohexane-i ,2-dicarboxylic acid anhydride : 

[0223] trans-Cyclohexane-1 ,2-dicarboxyiic acid (5.00 g, 29;o mmol) was dissolved in acetic anhydride (1 0 mL), and 
; : ; the solution was heated under, reflux for 1 hour The reaction mixture Was concentrated under reduced pressure by 

• • azeotropy using toluene and ether, Theresidue was added with ether, and collected by filtration to obtain the title 
55 compound as colorless crystals (3.82 g, 85%). 

? |H-NMR (DMSO-d 6 ) 5 : 1.22-1 .34 (2H, m), 1 .47-1 .61 (2H,m), 1 .90-2.00 (2H, mj, 2.28-2,32 (2H, m) r 2.54-2.63 (2H, m) 
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; (B) (1 R*,2R*)-2-(3-((E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1-ethenyl)ani!m^ acid 

[0224] A. solution of 3-((E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1-ethenyl)ani|in^ . V 

was added with the trahs-^ 

; - : 5 : . mixture was stirred at room ternperature for 2.5 hours. The solvent was concentrated under . reduced pressure by \ 
. - azeotrbpy using ether, an d then the residue was added with ether and coljected by fiitration to 
as light yellow crystals (1 27 mg, 78%). 

1H-NMR (DMSO-d 6 ) 8 : 1.20-1.39 (2H, m), 1.27 (6H; d, J=6.8Hz), 1.76 (2H, br), 1.90-2.05 (2H, m), 2.46-2.61 (2H, m), 
. 3.04 (1H, septet, J=6 ; 8Hz), 7.24 (1 H, s), 7.28-7.42 (4H, m); 7:47 (1 H, d, J=7.3Hz); 7.93 (1 H, s), 10.00 (1 H; s), 12.06 

'#.\--V (i'H,s).; . ;, .. , v . •; . : ; r "..-.. 

;;■ , ,EI-MS; m/z: 398 (M+) !•.:..;••: \ : 

Example 30: (1S*,2R*)r2r(3-((E)-2r(4-lsopropyl-1 ,3 
'• " . --V-." acid . , ". ,. . ''. ; .. • ' . ; .. / , •'• ..■ .' ' .' : .". ■ ' / , , v.', '•' .' \ " " 

[0225] A solution of 3-((E)-2-(4-isoprppy^^^ (1 00 mg, 0.409 mmol) in toluene (5 mL) 

was added with :cis-cyclphexane-1 ;2-dicaifcoxy lie acid anhydride (63.1 mg, 6.409 mmol), and the mixture was stirred 
at room temperature for 2.5 hours. The solvent was evaporated underreduced pressure by azeotropy using ether, and 
then the residue was added. with ether and collected by filtration to obtain the title compound as light yellow crystals 
20 (120 mg, 73%). 

. 1H-NMR (DMSO-d 6 ) 5 : 1 .21-1 ;47 (3H, m), 1 .27 (6H, d, J=6.8Hz), 1 .60-1.80 (3H, m), 1 .97-2.1 8 (2H, m), 2.57-2.65 (1 H, 
: m), 2.93-3.00 (1 H, m), 3,04 (1 H, septet, J=6.8Hz), 7.24 (1H, s), 7.28-7.40 (4H, m), 7.46 (1H, d, J=8.3Hz), 7.93 (1H, 
s), 9.78 (1H, s), 11 .97 (1H, s) 
FAB-MS; m/z: 399 (MH+) 

25 

Example 31 : (1S*,2R*)-2-(3-((E)-2-(4-isopropy(-1 ,3-thiaz6l-2-yl)-1 -etheriyl)ahilihocail3onyl)cyclo^ 
acid 

(A) Methyl (1S*,2R*)-2-chlorocarbonylcyclopropane-1 -carboxylate 

[0226] A solution of (1R*,2S*)-2-(methoxycarbonyi)cyclopropane-1 -carboxylic acid (215 mg, 1.49 mmol) in methyl- - 
; ; ene chloride (5 mL) was added: with DM F (one drop) and oxalyl chloride (143 mL, 1.64 mmol) at 0°C, and the mixture 
: was stirred at 0°C for 2 hours\ The reaction mixture was concentrated under reduced pressure by azeotropy using 
. chloroform to obtain the title compound not purified as colorless oil (2^ 

:. (B) Methyl (1 S* ) 2R-)-2T(3-((E)-2-(4Tisoprppyl-1 ,3-thiazol-2-yi)-1 -etheriyiyariiIinocarbonyl)cyclopfopane-1 -carboxylate 

[0227] -A solution of 3-((E)-2-(4-isopropyl-1 ,3-thiazol-2-yi)-1-ethenyl)aniline (1 82 mg, 744 mmol) in methylene chlo- 
: ride (2 mL) was added with triethylamine (208 mL, 49 mmol) and a solution of the methyl (iS* l 2R*)-2-chldrocarbbnyl- 
40 cyclopropane^ -carboxylate (128 mg) obtained in (A) In methylene chloride. (2 mL) at 0°C. The mixture was stirred at . • 
room temperature for 18 hours, and then added with 1 N aqueous hydrochloric acid and extracted with ethyl acetate. 
The' organic, .layer was: washed with ' saturated aqueous sodium :hydrogencarbonate and saturated brine, dried over : : J 
magnesium sulfate, -and then cohcentrated under reduced pressure. The 

chromatography (hexane: ethyl acetate, 1 : ; 1 , v/v) to obtain the title compound as light yellow oil. (1 80 mg, 65%). 
45 1 H-NMR (CDCI 3 ) 5 : 1.33 (6H, d, J=6.8Hz), 1.42-1.50 (1H, m), 1.73 (1H, dd, J=6;8, 12.2Hz), 2.10-2.22 (2H, m), 3.11 
(1 H, : septet, J=6;8Hz), 3:76 (3H, s), 6.80 (1H, s), 7.25-7.31 (4H, m), 7.47 (1H, d, J=7.3Hz), 7.70 (1H, s), 8.36 (1H, br) 

(C) (1S*,2R*)-2-(3-((E)-2-(4-lsoprdpyl-1,3-thiazol-2-yl)-1-ethenyl)anilihoca^ acid 

so [0228] A solution of the methyj (1S*,2R*)-2T(3-((E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1-ethenyl)anilinocarbonyl)cyclo- 
propane-i-carboxylate obtained in (B) (180 mg. 485 mmol) in THF (3 mL) and methanol (1 mL) was added with lithium 
■ hydroxide monohydrate (20.3 mg, 0.485, mmol) at 0°C, and the mixture was stirred at room temp 
The mixture was added with 1^ 

room temperature for 30 minutes. The reaction mixture was concentrated under reduced pressure, and the residue 
55 was diluted with water, and washed with ether. The aqueous layer was made acidic with 5% aqueous citric acid, and 
: then extracted with ethyl acetate. The organic layer was- washed with 1 ,N aqueous hydrochloric acid and saturated 
aqueous sodium hydrogericarbonate. The aqueous layer was extracted with ethyl acetate, and the organic layers were 
combined, and washed with saturated brine. The organic layer was dried oyer magnesium sulfate, and concentrated 



48 



EP1 227 084 At 

: : under reduced pressure, and then the residue was added with ether and collected by filtration to obtain the title com- 
pound as a white solid (51 .0 mg, 30%). . : ; • 
1 HrNMR (DMSO-d 6 ) 8 : 1.20.(1H, br), 1.26 (6H, d, J=6,8Hz), 1.41 (1H, br), 1.86 (2H, t, J=7.3Hz), 3.30 (1H, septet, 
J=6^^ 7.27-7.34 (4H, m), 7.46 (1H, d, J=7.3Hzj, 7.82 (1H,brj, 11.68 (1H. br) ; 
; : 5 EI-MS; rn/z: 356 (M+) 

. Example 32: 2-(2-{2^ 



(A) 2-[(2,4^Difluoro-5-nitrophenoxy)^ 
■ 10 '^^ ./■__; ;• . ••' . ' •• :'• >'//•• • ; .. : ' :\ ■ ' • • ' .;.■"' .■ ■ ':' '- • \; ■ ■ ■■. . ' ••. ■ 

[0229] 2,4rpiflLioro-5rnitrophenol:(Akaniaet al., Synthesis, 1447, (1997), 200 mg, i. 14 mmol) and 2-hydroxymethyl- ■: 
, 4-isopropyM ,3-thiazole (198 mg, 1!25 mmol) were dissolved in THF (6 ml), and the solution was added with triphe- 
. v nylphosphirie 1 (389 mg), added further with diethyl azodicarboxylate (0.234 ml) under argon atmosphere, and then 
. : . stirred at room temperaturefor 2 hours. After the solvent was evaporated under reduced pressure, the residue was 
' ';' r5 . : - : . ; purified by silica gel chromatography (h-hexane:ethyl acetate, 1 0:1 , v/v) to obtain the title compound as white crystals 
(313mg, 87%). 

1 H-NMR (CDCI 3 ) 5 : 1,31 (6H, d, J=6.8Hz), 3.11 (1H, m),5,44 (2H, s), 6.96 (1H, s), 7.08 (1H, t, J=10.3Hz), 7.98 (1H, 
t, J=8.3Hz) 



20 (B) 2 t 4-Difluoro-5-[(4-isopropy!-1,3*thiazol-2-yl)methoxy]aniline 

[0230] The 2-[(i2,4-drfIuoro-5-nitr6phenoxy)methyl]-4TisopropyM ,3-thiazole obtained in (A) (500 mg, i.59 mmol) was 
dissolved in ethyl acetate (20 ml), and the solution was added with 1 0% pailadium/carbon (1 00 mg) and stirred overnight 
at 40°C under hydrogen atmosphere. The catalyst was removed by filtration; and the mother liquid was concentrated 
25 under reduced pressure. The resulting residue was purified by silica gel chromatography (n-hexane:ethyl acetate, 4: 
: 1, v/v) to obtain the title compound (396 mg, 87%). ' : t 

■""■(C) 2l-(2-{2 ) 4-Difluoro-5-[(4-isoiDropyl-:i ,3-thiazoI-2-yl)methoxy]anilino}-2-oxoethyl)-benzoic acid 

30 ■. [0231] The 2,4^difluorb-5^ 1.39 mmol) and ari- 

Hydrous homophthalic acid (225 mg); were dissolved in toluene (1 0 ml), and the mixture was heated under reflux fori 
hour. The mixture was further added with anhydrous homophthalic acid (90 mg); and heated under ref lux for 12 hours. 
. the deposited solid was collected by filtration to obtain the title compound as a white solid (383 mg, 62%). : 
1 H-NM R (DMSO-d 6 ) 8 : 1 .21 (6H, d, J=6.8Hz), 3.00 (1H, m), 4.12 .(2H-S), 5.34 (2H, s) t ; 7.3b:(1H; ; s) i 7,35^7.44 (3 H, . 

35 ; m), 7.52 (1H, t, J=7.3Hz), 7.88 (2H, m), 9.89 (1H, s) 
EI-MS; m/z; 446 (M + >; , v : 

Example 34: 2-(2-{2-Chloro-5-[(4-isopropy acid 

40 (A) tert-Butyl 2-(2-ethoxy-2-ox6ethyi)nicotinate 

; [0232] 2-(2-Ethoxy-2-oxoethyl)nie6tinic acid (800 mg, 3.82 mmol, Ames et al., J. Cherri. Soc. Perkins 1 , 705, (1 972)) 
was dissolved in toluene (15 ml), and the solution was slowly added dropwise with.N.N-dimethylformamide di-tert- 
butylacetal (3.66 ml) with stirring at 80 6 C. After the mixture was stirred at 80°C for 1 .5 hours, the mixture was further 
45 added with N,N-dimethylformarhide di-tert-butylacetal (0.91 5 ml), and stirred for 30 minutes, the reaction mixture was 
, left stand for cooling, and then diluted with ethyl acetate and washed with saturated aqueous sodium hydrogencar- 
bohate and saturated brine. After the mixture was dried over magnesium sulfate, the solvent was evaporated under 
reduced pressure, and the residue was purified by silica gel chromatography (chloroforrri:methanol, 1 00:1 , v/v) to obtain 
: : the title compound (736 mg, 73%). 
50 1 H-NMR (CDCI 3 ) 8 : 1 .25 (3H, t, J=7.3Hz), 1 .58 (9H, s), 4.18 (2H, q, J=7.3Hz), 4.27 (2H, s), 7.30 (IH, dd, J=7.8, 4.6Hz); 
8:22 (1H, dd, J=7.8, 1,5Hz), 8.64 (1H, dd, J=4.6, 1 ; 5Hz) 



(B) 2-[3-(tert-Butoxycarboriyl)-2-pyridyl]acetic acid 



55 [0233] Thetert-butyl 2-(2-ethoxy-2-oxoethyl)nicotinate obtained in (A) (736 mg, 2.77 mmol) was dissolved in a mixed 
: . ' solvent of THF, methanol and water (1 7 ml, 1 0:5:2, v/v) ■ and the solution was added with lithium hydroxide monohydrate ■ . 
(1-28. hnlg) and stirred overnight at room temperature, the reaction mixture was neutralized with 10% aqueous citric 
acid, and then extracted with ethyl acetate. The organic layer was dried over magnesium sulfate, and then the solvent 
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was evaporated under reduced pressure to obtain the title compound as white crystals (51 6 mg, 78%). 

(C) 2-[(4-Chlprp-3-nitrpphe™ 

5, [0234] 4-Ghloro-3-nitrophenpl (500 mg, 2.88 mmol) was dissolvedin DM F, and thie solution waa 

carbonate (796 mg). and 2-chloromethyl-4-isop ropy 1-1 ,3-thiazol (557 mg), : and stirred overnight at room temperature, 
the reaction mixture was concentrated under reduced pressure, and the resultihg Tesidue was diluted with ethyl ace- 
tate, and washed with saturated brine. After the mixture was dried over magnesium sulfate, the solvent was evaporated 
underreduced pressure, arid the residue was purified. by silica gel chromatography (ri-hexane:ethyl acetate, 12: 1, v/ 
, , 70 . m v) to obtain the title;c 

V 7;^ d, j=6.8Hz), 3;iO (IH, m) r 5.37 (2H, s), 6;93 (1H t s), 7.17 (IH, dd, J=8.8, 2.9Hz), Z44 

: : (1 H, d, J=9 r 3Hz), 7.57 (1 H, d, J=2.9Hz) . 

(D) 2-Ch!or6-5-[(4-isbpropyl-1 ,3-thiazoi-2-yl)methoxy]ahiline >•.' 

" ' : 15 • • ■ .'.;V ; ; ' xV : • .'" ■ ['"'';'.' '■ • ' : . . : ' '•• ■ v ". - '■' • - ' 

[0235] The 2-i(4-chloro-3-nitrbphenoxy)methyl]-4-isopropyl-1 ,3-thiazple obtained in (C) (767 mg, 2.45 mmol) was 
dissolved in ethanol (15 ml), and the solution was added with stannous chloride (1628 mg) and heated under reflux 
overnight The reaction mixture was left stand for cooling, and then added with 5 M aqueous sodium hydroxide (20 ml) 
and stirred for 15 minutes. The reaction mixture was extracted with ethyl acetate, and the organic layer was dried over 
20 ■ magnesium sulfate. The solvent was evaporated under reduced pressure to obtain the title compound (647 mg, 93%). 

(E) tert-Butyl 2-(2-{2-chloro-5-[(4-isoprbpyl-1 .S-thiazol^-ylJmethoxylanilinoJ^-oxoethyOnicotinate 

[0236] The 2-chloro-5-[(4-isopropyl-1,3-thiazol-2-yl)methoxy]aniline obtained in (D) (110 mg, 388 mmol) and the 
25 2-[3-(tert^butoxycarbbnyl)-2-pyridyl]acetic acid obtained in (B) (101 mg, 0. 426 mmol) were dissolved jn methylene 
chloride (3 mi), and the mixture was added with diisopropylethylamine (0.101 ml) and N,N-bis(2-oxo-3-oxazblidinyl) 
phosphinic acid chloride (128 mgj, and stirred overnight at room temperature. The reaction mixture was further added 
: with diisopropylethylamine (0.253 ml) and N,N-bis(2-oxo-3-oxazolidinyr)phbsphinic acid chloride (320 mg), and then 
: stirred overnight, .the reaction mixture was diluted with chloroform, arid washed with saturated aqueous sodium hy- ; : 
I: so ' : drogencarbonate and saturated brine. After the reaction mixture was dried over magnesium sulfate, the solvent was 
- : evaporated under reduced pressure, and the residue was purified by silica gel chromatography (n-nexane:ethyl acetate, 
5: 1, v/v) to obtain the title compound (71 .5 mg, 37%). ' 
/•H-NMR (CDCI 3 ) 5 : 1.30 (6H, d, J=6.8Hz), 1,62 (9H, s), 3.10 (1H, m), 4.36 (2H, s),5.29 (2H, s), 6.65 (1H, dd,J=8.8,: 
■ 2.9Hz), 6.88 (1H, s), 7.21 (1H, d, J=8.8Hz), 7.32 (1H, dd. J^.Si i.gHz), 8.20 (1H, dd, J=7.8,1 .5Hz), 8.28 (1H, d, 
35 J=2.9Hz), 8.73 (1H, dd, J=4.9,^ (s, 1H) 

;>i(F)2-(2-{2-C^ 

' [0237] the tert-butyl 2-{2 i {2-chIoro-5-[(4-isopropyl-t^ 
40 : in (E) (71 .5 mg^ 0.142 mmol) was dissolved in chloroform (1 ml), the solution was added with trifluoroacetic.acid (1 ml) 
and stirred at room ternperature for 24 hours. The reaction mixture was concentrated under reduced pressure, and 
the residue was added with diethyl ether. The deposited crystals were collected by fi 
iuoroacetate of the title compound as white powder (46.3 mg, 48%). 
: 1 H-NMR (DMSO-dg) 5 : 1.23 (6H, d, J=6.8Hz), 3.02 (1H, m), 4.36 (2H, s), 5.35 (2H, s), 6.88 (1H, dd, J=8.8, 2.4Hz), 
45 7.29 (1H, s), 7.41 (1H, d, j=8.8Hz), 7.46 (1H, dd, J=7.8, 4.9Hz), 7.62 (1H, br), 8.25 (1H, d ( J=7.8Hz), 8.68 (1H, d, 
J=4.9Hz), 9.74 (1H,s) 

Example 35: N1 -3-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]phenyl-2-(2-[(trif luoromethyl)sulfonyl]aminophenyl) 
•' acetamide 

(A) Methyl 2-(2-nitrophenyl)acetate 

[0238] 2-(2-Nitropheriyi)acetic acid (5.06 g, 27.9 mmol) was dissolved in methanol (100 ml), and the solution was 
added dropwise with concentrated sulfuric acid (5 ml) and heated under reflux for 16 hours. After the solvent was 
. 55 . .. evaporated, the residue was. added with water and then extracted with ethyl acetate.. The organic layer was washed 
. V with saturated aque6us/;Sodium 

:< t ne solvent was evaporated to obtain the title compound as pale oran^ 

^H-NMR (CDGI3) 5 ; 3.72 (3H, $), 4.03 (2H, s), 7.36 (1H, d, J=7.3Hz), 7.44-7.51 (1H, m), 7.57-7.63 (IH, m), 8.12 (1H, 
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d,J=7.8Hz) • ; 

:(B) Methyl 2-(2-aminopheriyl)acetate . . . 

5 [0239] the methyl 2-(2-nitrophenyl)acetate obtained in (A) (1 .69 g, 8.66 mmol) was dissolved in methanol (20 ml). 
. 10% palladium/carbon (0.17 g) was suspended in the solution, and the suspension was stirred at room temperature 
under hydroigen atmosphere (1 atm) for 19 hours. The catalyst was removed by filtration and washed with methanol, 
and then the solvent was evaporated to obtain the title compound as pale orange oil (1 .33 g, 93.0%). 
1 H-NMR (CDCI 3 ) 5 : 3:57 (2H, s), 3.68 (3H, s), 4.06 (2H, br), 6.67-6.79 (2H, m), 7.04^7.12 (2H, m) 
' 10 , ■ „• - t • ; ' . . • • •. . •.; . . '.; . /, • • • /. •;' : : - • • , ' ■ . '•/• , ' 

(C) Methyl 2-(2«[(trifluororriethyl)sulfonyl]amin 

. . [0240] The methyl 2-(2-aminophenyl)acetate obtained in (B) (i 32 g, 7.99 mmol) was dissolved In methylene chloride 
(50 nil), and the solution was added drop^ (1 .23 ml, 8.79 mmol) under ice cooling, and slowly 

' v ff.;:- addeddropwise^^ 

. . at the same temperature- the organic layer was separated, and the layer was washed with 10% aqueous citric acid, 
: saturated aqueous sodium hydrogencarbonate and then with saturated brine, and dried over anhydrous sodium sulfate. 

The solvent was evaporated to obtain the title compound as pale orange oil (1 .41 g, 59.4%). 
., :• 1 H-NMR (CDCI3) 5 : 3.75 (2H, s), 3.77 (3H, s), 7.17-7.45 (3H, m), 7.48-7.65 (1 H, m) 

(D) 2-(2-[(trifluoromethyl)su|fonyljaminop •• * , 

[0241] the methyl 2-(2-[(trifluorpm (1. 41 g, 4.74 mmol) was dis- 

solved in THF:methahbl (3:1, v/y, 80 ml), and the solution was added dropwise with a solution of lithium hydroxide 

25 monohydrate (21 8 mg, 5.22 mmol) in water (20 ml) under ice cooling, and stirred at room temperature for 3 hours. The 
reaction mixture was further added with a solution of lithium hydroxide mondhydrate (218 rng, 5.22 mmol) in water (20 
ml) under ice cooling, and stirred at room temperature for 17 hours. After the solvent was evaporated, the residue was 
added with a small amount of water and washed with ether, and then the mixture was adjusted to about pH1 with 1 
N aqueous hydrochloric acid and extracted with ethyl acetate. The organic layer was washed with saturated brine, and 

30 dried over anhydrous sodium sulfate, and the solvent was evaporated to obtain the title compound as pale orange oil 
(1.35 g, quantitative). 

1 H-NMR (CDCI 3 ) 8 : 3.79 (2H, s), 5.61 (1H, br), 7.23-7.46 (3H, m), 7.51 (1H, d, J=7.8Hz), 8.50.(1 H, br) 

: (E) N1-3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]phenyl-2-(2-[(trifluoromethyl)sulfonyl]arTii 
' ■ 35 ■ : : .■ ■ ■ ^ ..• i . .' ' ■ • .v : : : ; . ; : : . ■■ ' • . • 

■ V [0242] -The 2^ obtained in (D) (515 mg, 1 .82 mmol) was added : , : 

dropwise with thionyl chloride (663 ml, 9.09 mmol) under ice cooling, and the mixture was stirred for 10 minutes at the '■' 
: ^ - ; • same temperature, and further stirred for 30 minutes at room temperature. The solvent was evaporated j and the residue 
was dissolved in methylene chloride (20 ml), the solution was added dropwise with a solution of 3-((E)-2-(4-isopropyl- 
: ' 40 : ,1;3-thiaz^ mg, 0.91 mmoi) In methylene chloride (10 ml) and the triethylamlhe (1 .27 ml, • 

; 9.09 mmol) under ice cooling, and added furtherwithdime^ mmol). The reaction mixture 

' was stirred at the same temperature for 30 minutes and at room temperature for 2!0 hours, and then the solvent was 
evajDorated. The residue was added with water, and extracted with chloroform, the organic layer was washed succes- 
■\ siveiy with 1 N aqueous hydrochloric acid/water, saturated aqueous sodium hydrogencarbonate, and then with satu- 
. • • 45 rated brine, and dried over anhydrous sodium sulfate, and then, the solvent was evaporated. The residue was purified 
by silica gel column chromatography (chloroform -» chloroform :methanoi = 50:1, v/v). The solvent was evaporated, 
and the residue was added with hexane and collected by filtration as powder. The powder was washed with. hexane 
to obtain the title compound as pale orange powder (98 mg, 2X.2%). 

1 H-NMR (DMSO-d 6 ) 8 : 1 .26 (6H, d, J-6.8HZ), 2.97-3.09 (1H, m), 3.85 (2H, s), . 7.23-7.44 (10H, m), 7.50 (1H, d, 
. 50 . J=7.8Hz), 7.92 (1 H, br), 10.41 (1H,:br) |/ 
' EI/MS; m/z: 509:(M + y ; ; ; : : 
, FAB/MS; m/z: 510 (MH+) 
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Example 36: 1-Benzyl-4-((3,((E}^ 
' acid ■; / . ■ •' ' ■ '■/ 

(A) ; Dimethyl 1 -be n^ ; 

[0243] A solution of mg) and dimethyl acety- 

.. ' • ienedicarbpxVlate (0.353 ml) in methylene chto^ 

■ ature, and the mixture wais stirred overnight at the same temperature. The reaction mixture was added with chloroform, 
. . washed with saturated aqueous sodium hydrogehcarbbnate and saturated brine, and then dried over anhydrous sodium 

IP i; sulfate. The solvent was evaporated under reduced pressure, and the resulting residue was purified by silica gel chro- 
; : ; :-matography ; (cW 

v;;as.ay^ , • 

1 H-NMR (CDCI 3 ) 5 : 3.77(6H, s), 3.80 (2H, s), 3.83 (4H, s), 7.32-7.34 (5H, m) : 

is (B):1;-Benzyi-4^^ 

[0244] A solution of dimethyl 1-benzyl-2,5-dihydro-1 H-3,4-pyrroledicarbbxylate (148 mg) in methanol (3 ml) was add- 
ed with i N aqueous sodium hydroxide (0.539 ml) at room temperature, and the mixture was stirred at the same 
temperature for 2:5 hours. The solvent was evaporated, and the resulting residue was added with I N hydrochloric 
20 acid (0.539 mi) and then added with toluene, arid evaporated under reduced pressure. The resulting residue was added 

■ with chioroform and anhydrous sodium sulfate, and an insoluble matter was removed by filtration. The solvent was 
evaporated to obtain a pale yellow solid 
(119.5 mg, 85%); , . .; * 

1 H-NMR (CDCI3) 5 : 3.79 (2H, s), 3.89 (3H, s) t 3.85-3.92 (2H, m), 3.95-4.00 (2H, m), 720-7.40 (5H, m) 

25 ' 

(C) Methyl 1 -benzyl-4-(3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]anilinocart)onyl)-2,5-dihydro-1H- 
3-pyrrolecarboxylate 

[0245] A solution of 1 -benzyl^4-(methoxycarbbnyl)-2,5-dih^ (117:4 mg) and 3-[(E)- 

30 2-(4-isopropyl-1 l 3-thiazol-2-yl)-1 -ethenyljariiljne (120.8 mg) in methylene chloride (5 ml) was added with dicyclohexy-. 
: Icarbodiimide (102.0 mg) and N,N-dimethylaminopyridine (60.4 mg) at room temperature, and the mixture was stirred 
■■: overnight at the same temperature; After the insoluble solids were removed by. filtration, the solvent was evaporated.. 
The resulting residue was dissolved jn ethyl acetate, and the insoluble solids were removed by filtration. The solvent; 
was evaporated,; and the resulting residue was purified by silica gel chromatography (hexane: ethyl acetate = 3:1 • v/v) 
""' .■ 35 : to obtain, methyl ^ ■ 
i rolecar boxylate as yellow oil (107.1 mg, 49%). 
^ HtNMR (CDCI3) 5 : i .33 (6H, d, J=6.8Hz), 3.05-3.20 (1H, m), 3.80 (2H, s), 3.86 (3H, s), 3;91 (2H, t, J=4.9Hz), 4.06 
; ;(2!H P t, J=4.9Hz), 720-740 (9H, m), 7.67 (1 H, d, J=7.8Hz), 7.85 (1H, s); 11.65 (1H, s) v-\ 

to (D)1-Benzyl-4-((3^^ 

[0246] A 'solution of methyl 1 -behzyl-4-(3-[(E)-2-(4-isoprppyl-1 ,3-thiazbl-2-yl)-1 -ethenyl]anilihbcarbohyl)-2,5-dihy- 
dro-1H-3-pyrro!ecarboxYlate (106.7 mg) in a mixture of methanol (2 ml) arid THF (1 ml) was added with an aqueous 
. solution (6.3 mi) of lithium hydroxide monohydrate (9.6 mg) at room temperature, and then the mixture was stirred at 
45 the same temperature for. 7 . hours. The reaction mixture was further added with an aqueous solution (0.5 ml) of lithium 
. .. hydroxide monohydrate (9.2 mg), and stirred at room temperature for 1 6 Hours. The mixture was added with an aqueous 
solution (0;3 ml) of lithium hydroxide monohydrate (4,6 mg), and stirred overnight at the same temperature. The solvent 
was evaporated; and the resulting residue was added with 1 N hydrochloric acid (0!558 ml). The deposited solid was 
purified by silica gel chromatography (chlorofbimmethanol = 96:4 -» 92:8, v/v) to obtain 1-benzyl-4-((3-((E)-2-(4-iso- 
50 propyl-1 ,3-thiazbl^2-yi)-1 -etheriyl)anilino)carbonyl)-1 H-3-pyrrolecarboxy lie acid as a colorless solid (32.3 mg, 31%). 
1 H-NMR (DMSO-d 6 ) 5 : 1.27 (6H, d, J=6!8Hz), 3.04 (1H, quint, J=6.8Hz), 5,23 (2H, s), 7.24 (1H, s), 7,30-7.45 (9H, 
m), 7.58 (1H, d, J=7,8Hz), 7.65-7.75 (2H, m), 7.92 (1H, s) 
.. FAB-MS; m/z: 472 (MH+) 
: : Elemental Analysis (as C 27 H25N30 3 S<).4H20): : 

Calculated: C, 67:73; H r 5-43; N, 8.78 
] Found: 0,67,91; Hi 5.49; N, 8.47 
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, Example 37: 4-((3-((E)-2-(4^ 

(A) 4-(Methoxycarbonyl)-3-furoic acid 

s [0247] A solution of commercially available dimethyl 3,4-f raridicarboxylate (504. 1 mg) in methanol (3 ml) was added 
with 1 N aqueous sodium hydroxide (3.01 ml) at room temperature, and the mixture was stirred at the same temperature 
for 3 hours. The solvent was evaporated, and the resulting residue was added with water, and washed with diethyl 
ether The aqueous layer was made acidic by using 1 N hydrochloric acid, and extracted with ethyl acetate! The organic 
layer was dried over anhydrous sodium sulfate, and the solvent was evaporated to obtain 4-(methoxycailDonyl) i 3-furoic 

io acid as a colorless solid (379.8 mg, 82%). 

1 H-NMR (CDCI 3 ) 8 : 4.01 (3H, s), 8.13 (1H, d, J==2.0Hz), 8,25 (1H, d, J=2.0Hz) 

: (Bj Methyl 4-(3-[(E)-2-(4-isop ropy 1-1 f 3-thiazol-2-yl)-1 -ethenyl]anilinocarbonyl)-3-furoate 

I* - [0248] A solutibn of 4-(methpxycarbbriyl)-3-furoic acid (101.1 mg) arid 3^[(E)-2-(4-isoprppy|-1 ,3-thiazbl-2-yl)-1 -etrie- 
nyl]anilirie (132.0 mg) in methylene chloride (5 ml) was added with dicyclohexylcarbodiirnide (122.6 mg) and N,N- 
dimethylamindpyridine (72.6 mg) at room temperature, and the mixture was stirred, at the same temperature for 1 8 
hours. The insoluble solids were removed by filtration, and the solvent was evaporated. The resulting residue was 
dissolved in ethyl acetate, and the insoluble solids were removed by filtration. The solvent was evaporated, and the 

20 resulting residue was purified by silica gel chromatography (chloroform -* chloroforrri: methanol = 99:1 , v/v) to obtain 
methyl 4-(3-[(E)-2-(4-isopr6pyl-1 ,3-thiazol-2-yi)-1 -ethenyl]anilinocarbonyl)-3-furoate as a light yellow solid (165.3 mg, 
77%). . ' ' ' : ' 

1 H-NMR (CDCI3) 8 : 1.34 (6H ( d, J=6.8Hz), 3.12 (1H, quint., J=6.8Hz), 3.99 (3H, s), 6.81 (1H, s), 7.20-7.30 (1H, m), 
7.30-7.40 (3H, m), 7.77 (1H, d, J=7.8Hz), 7.91 (1H, s), 8.14 (1H, d ; J=2.0Hz), 8.28 (1H, d, j=2.0Hz) 

25 

(C) 4-((3-((E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1-ethenyl)anilino)carbonyl)-3-furoic acid 

[0249] A solution of methyl 4-(3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]-anilinocarbonyI)-3-furoate (162.1 mg) 
in a rnixture of methanol (2 ml) and THF (1.5 ml) was added with an aqueous solution (0.6 ml) of lithium hydroxide 

30 monohydrate (1 9.3 mg) at room temperature, and the mixture was stirred at the same temperature for 2 hours. The 
solvent was evaporated, arid the resulting residue was added with 1 H hydrochloric acid (046 ml), neutralized with 1 
N aqueous sodium hydroxide, and then extracted with chloroform and ethyl acetate. . The organic layer was dried over 
anhydrous sodium sulfate, and the solvent was evaporated. The resulting residue was collected by filtration using 
diethyl etherto obtain 4-((3-((E)-2-(4-isbpropyl-1 .S-thiazol^-ylVI-ethenyOariilinoJcarbonyiy-S-furoic acid as acolorfess 

35 solid (116.1 mg, 74%). 

1 H-NMR (DMSO-dg) 8 : 1.27 (6H, d, J=6.8Hz), 3.05 (1H, quint., J=6.8Hz), 7.25 (1H, s), 7.35-7.45 (4H, m), 7.62 (1H t 

d, J=7.8Hz), 7.94 (1H, s), 8.20-8.35 (2H, m) 

FAB-MS; m/z: 383 (MH + ) : 

Elemental Analysis (as C2oH 18 N20 4 S«H 2 0): 

" 40 V;. : ;'• :' ;• •, • ■ ;.- . ' ' .' ■ . " . .• ' . .;' 

.. Calculated: C, 59.99; H, S.Q3\ N, 7.00 
■ : Found; C, 60.26; H, 4.68; N; 6.88 a 

Example 38: 3-((3-((E)-^-(4-lsopropyl-1 .S-thiazdl^-yO-l -ethenyl)anilino)carbonyl)-5-methyl-4-isoxazolecarboxylic 
45 acid 

(A) 4-(tert-Butyl) 3-ethyl 5-methyl-3,4-isoxazoledicaraoxylate 

[0250] A solution of tert-butyl acetoacetate (500.0 mg) and ethyl cyanoformate (0.375 ml) in methylene chloride (10 
50 : . ' ml) was added with zinc acetylacetdnate (1 6.7 mg) at room temperature under nitrogen flow, and the mixture was 

stirred at the same temperature for three days. The solvent was evaporated, arid the resulting residue was added with 
. ethyl acetate. The insoluble solids were removed by filtration through Celite. The solvent was evaporated, and the 
. resulting residue was purified by silica gel chromatography (chloroform). The resulting solution of the eriarnine in chlo- 

rofortn (6 mi) was added with hydroxylamine hydrochloride (113.8 mg) and triethylamine (0.228 ml), and the mixture 
55 W as stirred at room temperature under nitrogen flow for 15 hours. The reaction mixture was added with 5% aqueous 

citric acid, and then extracted with chloroform. The organic layer was dried over anhydrous sodium sulfate, and then 

the solvent was evaporated to obtai n 4 : (tert-buty I) 3-ethyl S-methyl-S^-isoxazoledicarboxylate as jight yellow oil (242 .0 

mg, 30%). 
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1 H-NMR (CDCI3) 5 : 1.41 (3H, t, J=7.3Hz), 1.54 (9H, s), 2.67- (3 H, s), 4,43 (2H, q, J=7.3Hz) 
(B) 4-(tertTButoxycarbonyl)-5-methyl-3-is6^ 

5 [0251] Absolution of 4-(tert-but^ 

with an aqueous solution (0;3 ; mi) of lithium hydroxide monohydrate (9.6 mg) at room temperature, and the mixture 
was stirred at the same temperature for 7 hours. The reaction mixture was further added with an aqueous solution (0.5 
ml) of lithium hydroxide monohydrate (22.7 mg), and stirred at the same temperature for 1 .5 hours. The solvent was 
evaporated, and the resulting residue was added with 5% aqueous citric acid, and then extracted with ethyl acetate. 

10 The organic layer was dried over anhydrous sodium sulfate, and the solvent was evaporated to obtain 4-(tert-butoxy- 
carbonyl)-5-methyl-3-isoxazolecarboxyiic acid as yellow oil (86. 7 mg, 78%). 
1 H-NMR (CDCI3) 5: 1.55 (9H, s), 2.31 (3H,s) 

, : (C) tert-Butyl 3-(3-[(E)-2-(4-isopropyl-1,3-thiazol-2-yl)-1-ethenyl]aniiirib 

• 15 ■ ■■■■■ ' /;'• , • > . .... ' ;. . - : :• ' .-. ■ ■■ . 

[0252] Asoiutionof4-(teit-butoxycarbonyl)-5-methyl-3-isoxazol^ 

1 ( 3-thiazol-2-yl)-1 -ethenyl]aniline (93.2 mg) in a mixture of methylene chloride (5 ml) and DMF (0.3 ml) was added with 
dicyclohexylcarbodiimide (86.6 mg) and N.N-dimethyiaminopyridlne (51 ;3 mg) at room temperature, and the mixture 
was stirred at the same temperature for two days. The solvent was evaporated, and the resulting residue was dissolved 
20 in ethyl acetate, and washed with water and saturated brine. After the reaction mixture was dried over anhydrous 
. : : sodium sulfate, the solvent was evaporated, and the resulting, residue was purified by silica gel chromatography (hex- 
ane:ethyl acetate = 85:15, v/v) to obtain tert-butyl 

3-(3-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]anilinocarbonyi)-5-methy W-isoxazo lecarboxylate as light yellow oil 
(16.3 mg, 9%) 

25 1 H-NMR (CDCI3) 5 : 1 .34 (6H, d, J=6.8Hz), 1 .69 (9H, s), 2.52 (3H,s), 3.1 3 (1 H, dqj J=6.8, 0.5Hz), 6.82 (1 H, s), 7.30-7.45 
(4H, m), 7.77 (1H, brd, J=7.6Hz) I 7.91 (1H, d, J=1.5Hz), 12.05, (1H,s); 

(D) 3-((3-((E)-2-(4-lsopropyl-1 ^ acid 

30 [0253] A solution of tert-butyl 3-(3-[(E)-2-(4-isopro^ 

zolecarboxylate (16.3 mg) in dioxane (0.5 ml) was added with 4 N hydrochloric acid in dioxane (t ml) at room temper- 
ature, and the mixture was stirred at the same temperature for 4.5 hours. The solvent was evaporated, and the resulting 
residue was added with dioxane. The solvent was evaporated, and the residue was collected by filtration using diethyl 
ether to. obtain 3-((3-((E)-2-(4-isopropyl-1 ,3-thiazoI-2-yl)-1 -ethenyl)anilin6)carbonyl)-5-methyl-4-isoxa zolecarboxyiic 
35 acid as a brown solid (7.6 mg, 49%). 

1 H-NMR (DMSO-d 6 ) 5 : 1 .27 W (6H, d, J=6.8Hz), 2.46 (3H, s), 3.05 (1H, quint., J=6.8Hz), 7.27 (1H, s), 7.35-7.50 (3H, : 
.. m), 7.50-7.60 (2H, m), 7.95 (1 H, s), 11 .44 (1H, s) :. 
; . FAB-MS; m/z: 398 (MH + ) 

40 Example 39: 4-((3-((E)-2-(4-lsopropyl-1,3-thiazol-2-yl)-1-ethehyl)anilino)carbdnyl) : 
acid • '. ."•;./.•. .■ . • _ • • 

(A) 3-(Eth6xycailDdnyi)-5-methyl-4-isoxazoiecarbd acid 

45 [0254] : A solution of the 4-(tert-butyl) 3-ethyl S-methyl-S^-isoxazoledicarboxylate synthesized in Example 38 (A) 
. (121.5 mg) in methylene chloride (1 .5 ml) was added with trifluproaceticacid (1 .5 ml) under ice cooling, 1 and the mixture 
was stirred at the same temperature for 2 hours. The solvent was evaporated, and the resulting residue was added 
; with water, and the mixture was neutralized with 1 N aqueous sodium hydroxide. 1 The mixture was added with 5% ; 
aqueous citric acid, arid extracted with ethyl acetate under a salting out condition. The ethyl acetate layer was dried 
50 : .oyer anhydrous; sodium sulfate, and the, solvent was evaporated to obtain 3-(ethoxycarbonyl)-5.-methyl-4-isoxazoie : ; / 

: S carboxylic acid; as ; yellow, amp rp ho lis- (74.0 mgj 78%); 
: • : : '•H-NMR (CDCI3-CD3OD) 6 : 1 ;42 (3H, t, J=7.1Hz), 2.74 (3H, s), 4.48 (2H, q, J=7.1Hz)i • 

(B) Ethyl 4-((3-((E)-2-(4-is6pr6pylM ,3^thiazol-2-yl)-1-et 

55 •• ' • '•' • " . • 

. [0255] A solution of 3-(ethoxycart3onyl)-5-methyl-4-is6xazolecarboxylic acid (74.0 mg) and 3-[(E)-2-(4-isopropyh 
1 ,3-thiaz6i-2-yl)-1-etheriyl]aniiine (90.8 mg) in a mixture of methylene chloride (5 ml) and DMF (0.5 ml) was added with 
dicyclohexylcarbodiimide (84.3 mg) and N,N-dimethylaminopyridirie (49.9 mg) at room temperature, and the mixture 
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: ;was stirred at the same temperature for two days/ The solvent was evaporate and the resulting residue was dissolved 
in ethyl acetate, and washed with water and saturated brine. After the reaction mixture was dried over anhydrous 
sodium sulfate, the solvent was evaporated, and the resulting residue was purified by silica gel chromatography (hex- 
ane:ethyl acetate = 85:15, y/v) to obtain ethyl 4-((3-((E)-2-(4-isopropyl-1 ,3-thiazol^-yi)-1 -ethenyl)ani!iho)carboriyi)- ■ ' 

5 5-methyl-3-isoxazblecarbbxylate as a colorless solid (76.0 mg, 48%); ; 

1 H-NMR (CDCI 3 ) 5 : 1.34 (6H, d, J=6.8Hz), 1.52 (3H, t, J=7.1Hz), 2.89 (3K s), 3.12 (IH, quint, J=6.8Hz), 4.61 (2H; 
d, J=7.1Hz), 6.81 (1H, s), 7.25-7.40 (3H, m), 7.67 (1H, br d, J=7.8Hz), 7.90 (1H, d, J=1.7Hz), 11.15 (1H, s). 

(C) 4-((3-((E)-2-(4Msopropyl-1,3-thiazbl^ 
■ • . : V' . ■ '" • • '• • . • • . . :". ■ ■ ■■ ■ : -: 

. . [0256]; A solution of ethyl 4-((3-((E)-2-(4-isopropyl-1 ,3-thiazol-2ryi)-1 -ethenyl)-ahi|i 

: zojecarboxylate (76.0 mg) in a mixture of methanol (1 ml) and THF (i .5 ml) was added with an aqueous solution (0.5 
ml) of iithjum hydroxide monohydrate (8.3 mg) at room temperature, and the mixture was stirred at the same temper- 
: ature for 2 hours. The reaction mixture was added with 1 N hydrochloric acid (6.1 ml) , and the solvent was evaporated. 
: 7$ ; ; The res u It! ng residue was added wrth chloroform and anhydrous sodium sulfate, and the insoluble solids were collected 
by filtration. The resulting insoluble solids were added with water and i N hydrochloric acid, and extracted with ethyl 
acetate. The ethyl acetate layer was dried over anhydrous sodium sulfate, and the solvent was evaporated. The re-. 
'■}/■ suiting residue was collected by filtration using diethyl ether to obtain 4-({3-((E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -ethe- 

. nyl)anilino)caroohyl)-5-methyl-3-isoxazolecarooxylic acid a^ 
20 1 H-NMR (DMSO-d 6 )5 : 1.27 (6H, d t J=6.9Hz), 2.70 (3H, s), 3.05 (1H, quint., J=6.9Hz), 7.25 (1H, m), 7.30-7.50 (4H, 
m), 7.56 (1H f d, J=7.3Hz), 7.95 (1H, s) 
. FAB-MS; m/z : 398 (M H + ) 

Elemental Analysis (as C 20 H 19 N 3 O 4 S»0.5H 2 O^1HC!): 

25 Calculated: C, 54.23; H, 4.78; N, 9.49 

Found: C, 53.97; Hj 4.71 ; N> 9.14 

Example 40: 2-(2-(3-((4-lsopropyl-1 ,3-thiazol-2-yl)methoxy)benzylamino)-2-oxoethyl)-benzoic acid 

30 (A) Methyl 2-(3-hydroxypheny I) acetate 

[0257] A solution of 2-(3-hydroxyphenyl)acetic acid (2.50 g, 16.4 mmol) in toluene (30 mL) and methanol (10 mL) . 
was added with trimethylsilyldiazomethane (2.0 M in hexane, 8.22 mL, 16.4 mmol) at 0°C, and the mixture was stirred 
at room temperature for 30 minutes. The reaction mixture was further added with trimethylsilyldiazbmethane (2.0 M in 

6 ■■ hexane, 4.11 mL, 8.22 mmol) at : 0 o C t and stirred at room temperature for 15 minutes. The solvent was concentrated 

under reduced pressure, and the residue was purified by silica gel column chromatography (chloroform chloroform: 
: methanol, 10:1- v/v, and hexane ^ hexane:ethyl acetate, 10:1 -> 5:1 , v/v) to bbtain the title compound as colorless oil 
(2.70 g, 99%). • 

1 H-NMR (CDCI3) 8 : 3.58 (2H, s), 3.70 (3H, s), 5.93 (1H, br), 6.74 (1H, dd, J=2.7, 8.1Hz), 6.77 (IH, s), 6.81 (1H, d, 
^0 J=7.57Hz), 7.17(1 H l t, J=7.8Hz) 

. ;(B) Methyl 3-((4 L isoprop^ 

[0258] A solution of the methyl 2T(3Thydroxypheriyl)acetate obtained in (A) (2.70 g, 1 6.3 mmol), (4-isopropyl-1 ,3-thi- 
45 azol-2-yl)methanoi:(2.56 g t 16.3 mmbi); and triphenylphosphine (4.27 g, 16.3 mmol) in THF (50 mL) was added with 
. . diethyl azodicarboxylate (2.56 mL, 1 6.3 mmol) at -15°C. After the reaction mixture was stirred at room temperature for 

3.5 hours, the solvent was concentrated under reduced pressure by azeotropy using toluene. The residue was added 

with toluene, and the insoluble solids were separated by filtration, and washed with toluene. The filtrate and the washing . 

liquid were combined and concentrated under reduced pressure, and the residue was purified by silica gel column 
so chromatography (hexane -> hexane:ethyl acetate, 1 0:1 -> 4:1 , v/v) to bbtain the title compound as colorless oil (3.78 

;-:g, 76%). 

1 H-NMR (CDCI3) 5 : 1 .32 (6H, d, J=6.8Hz), 3.11 (1 H, septet, J=6,8Hz), 3.60 (2H, s), 3.69 (3H, s), 5.33 (2H t s), 6.90-6.94 
(4H,m),7.25(1H,t,J=7.8Hz) 

55 (C) 3-((4-isopropyl-1 ,3-thiazbl-2-yl)methoxy)phenylacetic acid 

[0259] A solution of the methyl 3-((4-isopropyi-1 ,3-thiazol-2-yi)methqxy)phenylacetate obtained in (B) (3.78 g, 1 2.4 
mmol) in THF (30 mL) and (10 mL) was added with a solution of lithium hydroxide monohydrate (520 mg, 12.4 mmol) 
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; in water (20 mL) at 0°C, and the mixture was stirred at room temperature for 1 .5 hours. The reaction mixture was 
further added with lithjum hydroxide mono hydrate (260 mg, 6.19 rnmql) at 0°C, and stirred at room temperature for 2. 
hours. : Xhe solvent was evaporated under reduced pressure, and the residue was diluted with I N aqueous sodium 
hydroxide, and washed with ether, the aqueous layer was made acidic with 1 N aqueous hydrochloric acid, and ex- 
tracted with ethyl acetate, the ethyl acetate layer was washed with, saturated aqueous sodium hydrogencarbonate. 

. The aqueous iayer was extracted with chloroform. The organic layers were combined, dried over magnesium sulfate, 
and then concentrated under reduced pressure to obtain the title compound as a white solid (2.34 g, 65%). 
1 HtNMR (DMSO-d 6 ) 8 : 1.25 (6H, d, J=6.8Hz), 3.03 (1H, septet, J=6.8Hz) t 3.54 (2H, s), 5.36 (2H, s), 6.88 (1H, d, 
J=7.6Hz), 6.93-6.96 (2H, m), 7.24 (1H, t, J=7.8Hz), 7.29 (1H, s), 12.32 (1H, br) 

(D) tert-Butyl N-3-((4-isopropyl-1 ,3-thiazol-2-yl)methoxy)benzylcarbamate 

[0260] A. solution :6f the 3-((4-isopropyl-1 ,3-thiazol-2-yi)methoxy)pheny| acetic acid obtained in (C) (1.00 g, 3.43 
mmol) in tert-butanol (20 mL) was added with triethylamine (574 mL, 4.12 mmolj and diphenylphosphoric acid azide 
(814 mL, 3,78 mmol), and the mixture was heated under reflux for 15.5 hours- The reaction mixture was concentrated ;.. 
under reduced pressure, ahdthe residue Was purified by silica gel column chromatography (chloroform -> chloroform: 
methanol, 99:1, v/v, and hexane:ethyl acetate, 6:1 -» 5:1, v/v) to obtain the title compound as colorless oil (203 mg, 
16%). , . •■ ■ 

1 H-NMR (CDCI 3 ) 5 : 1.32 (6H, d, J=6.8Hz), 1.46 (9H, s), 3.11 (1H, septet, J=6.8Hz), 4.30 (2H, d, J=5.4Hz), 4.85 (1H, 
br), 5.33 (2H, s), 6.88-6.94 (4H, m), 7.25 (1 H, t, J=7;8Hz) 

. (E) 3-((4-lsopr6pyi-i ) 3-thiazoi-2-yl)methoxy) 

[0261] The tert-butyl N-3-((4-isopropyl-1 ,3-thiazbl-2-yl)methoxy)benzylcarbamate obtained in (D) (203 mg, 0.561 
mmol) was added with 4 N hydrochloric acid in dioxane (5 mL) at 0°C. Since a uniform mixture was not obtained, the 
mixture was added with methanol (i mL), and then stirred at room temperature for 15 minutes. The solvent was evap- 
orated under reduced pressure by azeot ropy using chloroform, and the residue was diluted with saturated aqueous 
sodium hydrogencarbonate, and extracted with chloroform. The organic layer was dried oyer magnesium sulfate, and 
concentrated under: reduced pressure to obtain the title compound as light yellow oil (1 52 mg, quantitative). : 
1 H-NMR (CDCI 3 ) 5 : 1 .32 (6H, d, J=6.8Hz), 1 .66 (2H, br), 3.11 (1 H, septet, J=6.8Hz), 3.84 (2H, s), 5.34 (2H, s), 6:86-6.89 
(2H, m), 6.94 (1H, d, J=7.6Hz), 6.99 (1H, br), 7.26 (1H,t, J=7.8Hz) 

(F) 2-(2-(3-((4-lsopropyl-1,3-thia2ol-2-yl)methoxy)benzyIamino)-2-6xoethyl)benzoic acid 

[0262] A solution of (Ej-3-((4-isopropyl-1,3-thiazol-2-yl)methoxy)benzylamine (52.1 mg, 0:199 mmol) in toluene (2 
mL) was added with homophthalic anhydride (32.2 mg, 0.1 99 mmol), and the mixture was heated under reflux for 5 
hours. The deposited solid: was collected by filtration, and washed with toluene to obtain the title compound as white 
crystals (63.3 mg, 75%). 

1 H-NMR (DMSO-d 6 ) 5 : 1 .25 (6H, d, J=6.8Hz), 3.04 (1H, septet, J=6.8Hz), 3,93 (2H, s), 4.25 (2H, d, J=5.9Hz), 5.35 
(2H,s), 6.88-6.94 (3H, m), 7.24 (1 H,t, J=7.7Hz), 7.30-7.38 (3H, m), 747-7.50 (1 H, m), 7.84 (1 H, d, J=7.6Hz), 8:37-8.40 . ; 
(1H,m), 12.89(1 Hibr) 

EI-MS; m/z: 424 (M+) ';' - ; • ' •". • . 

Example 41 3-(3-[(E)-2-(4-lsopropy(-1 ,3-thia2ol-2-yl)-ethyl]phenoxymethyl)benz'oic acid 

(A) 3-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1 -ethenyljphenol 

■ [0263] The diethyl [(4-isopropyl-i l 3-thia2ol-2-yl)methyliphosphbhate obtained in. Example 15 (E) and 3-hydroxyben- 
: : zaldehyde were : treated in the same manner as in Example 15 (F) to obtain the title compound. : : 

1 H-NMR (CDCI3) 6 M :34 (6H, d, J=6.6Hz), 3.1 3 (1 H, heptuplet, J=6.6Hz) ( . 6.79-6.82 (2H, m), 6.99 (1H, m), 7.08 (1H, 

d, J=7,5Hz), 7.22 (1H, d^ J==7.8Hz), 7.27 (1H, d, J=8.4Hz), 7.29 (1H, s) 

: (B) 3-(3-[(E)-2-(4-lsoprbpyl-1 ,3-thiaLZbl-2-yl)-1-ethehyl]phehoxymethyl)benzonitrile. " ■" '. 

[0264] The 3-[(E)-2-(4^isoprbpyl-1 ,3-thiazol-2-yl)-1 -ethenyl] phenol obtained in (A) (221 mg, 0.9 mmol) was dissolved 
in dimethylformamide (5 mL), and the. solution was added with cesium carbonate (588 mg) .and stirred for 20 minutes. 
The reaction mixture was added with 2-bromomethylbenzonitrile (1 95 mg), and stirred for i 6 hours. The reaction mixture 
was distributed in ethyl acetate and water, and the organic layer was washed with saturated brine, and dried over 
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sodium; sulfate. The solvent wa&evaporated under reduced pressure to obtain the title compound as an oil (320 mg). . 
The compound was used for the next reaction without puriftcatioh..^ > 

. 1 H-NMR.(CDCl3) ; 8: 1.34 (6H/.d, J=6:9Hz), 3.12 (1 Hy heptuplet, J=6.9Hz), 5.12 (2H, s), 6.82 (1H, s), 6.92 (1 H, d, 
: Ji7.8Hz), 7.12 (1 H, s), 7.1 7 (1 H, d, j=7.8Hz), 7.31 (3H, m), 7.51 (1H, VJ=8.1Hz),.7.63 (1H, d, J=8.1), 7.68 (1H, d, 
;• 5 ' ■ J=8.1Hz), 7;76 (1H, s) 

. . : MS (ES+); m/z: 361 (MH + ) V 

(C) 3-(3-[(E)-2-(4-ls6prb^ 

: 10 [0265] The a-(3-[(E)-2^^^ obtained, in (B) (50 mg) 

was dissolved in ethanol (1 mL) and 2 N aqueous sodium hydroxide (1 mL), and the mixture was heated under reflux 
for 2 hours. After the reaction mixture was cooled, the mixture was made acidic with INhydrochlo 
• • • with ethyl acetate. Theethyl acetate layerwas dried over sodium sulfate, and thesolvent was evaporated under reduced 
pressure. The residue was purified by silica: gel chromatography (methylene chioride:rriethanbl; 99; 1 , v/v) to obtain 
: is the title compound as white powder (1 4 mg). 

1 H-NMR (DMSO-dg) 8 : 1.34 (6H, d, J=6.9Hz), 3.13 (1H, heptuplet, J=6.9Hz), 5.14 (2H, s), 6.18 (1H, s), 6.95 (1H, d, 
J=7.5Hz), 7.15 (2H, m), 7.26-7.34 (3H, m), 7.51 (1 H, t, J=8.4Hz), 7.71 (1 H, d, J=7.0Hz), 8.08 (1 H, d, J=7.5Hz), 8.20 
(1H,s) 

MS(ES-);m/z:378(M + -1) 

20 

Example 42: 3-[(E)-2-(4-CyclobutyI-1 ,3-thiazol-2-yl)-1 -ethenyl]phenyl [3-(1 H-1 ^.S^-tetrazol-S-ylJpropyi] ether 

(A) 3-[(E)-2-(4-GyclobutyM l 3-thiazol-2-yl)-1-ethenyl]phenol 

25 [0266] The title compound was synthesized in the same manner as in Example 41 (A). 

1 H-NMR (GDCI3) 5 : 1 !83-2.1 6 (2H m), 2.21-2.40 (4H, rin), 3.69 (1 H, m), 6.80 (l H, d, J=8!1 Hz), 6.84 (1H, s), 7.00 (1H, 
m), 7.09 (1H, d, J=8.1Hz), 7.21-7.30 (3H, m) 

(B) 3-3-[(E)-2-(4-Cyclobutyl-1 ,3rthiazoi-2-yl)-1 -ethehyl]phenoxypropyi cyanide 

30 \ ' . .'V'" v.. ■• -\-.' :: .- . . ' ■• - : '"■ ■ ■ : . • . ■ . / : 

[0267] The 3-[(E)-2-(4-cyclo butyl- 1 ,3-thia^ol-2-yl)-i-ethenyl]phenol. obtained in (A) (141 mg) was dissolved in 
dimethylformamjde (5 mL), and the solution was added with cesium carbonate (358 mg) and stirred for 10 minutes. 
The reaction mixture was added with 4-bromobutyronitrile (60 jiL) and sodium iodide (1 77 mg), and then the mixture 
was stirred for 16 hours. The reaction mixture was distributed in ethyl acetate and water, and Washed with saturated .": 

35 brine; The ethyl acetate layer was dried over sodium sulfate, and the solvent was evaporated under reduced pressure 
to obtain the title compound as an oil (119 mg). This compound was used for the next reaction without purification. 

: • 1 H-NMR(GDCI 3 ) 5 : 2.01-2.62 (8H, m), 2.72 (2H, t, J=7.2Hz), 3.80 (1H,m), 4.22 (2H,t, J=5.7Hz), 6.95 (1H, s), 6.97 
(1H, d, J=8.4Hz), 7;17 (1H, m), 7.25 (1H, d, J=7.5Hz), 7.37-7.42 (3H, m) 
■ : MS(ES+);m/z:325(MH+) 

40 ,. 

(C) 3-[(E)-2-(4-Cyclobutyl-1 ,3-thiazol-2-yl)-1-ethenyl]phenyl [3-(1 H-1, 2,3,4-tetrazol-5-yl)propyl] ether 

[0268] Sodium azide (337 mg) was suspended in dimethylformamide (1.5 mL), and.the suspension was added with 
aluminum chloride (243 mg) under ice cooling, and stirred at room temperature for 1 .5 hours. The 3-3-[(E)-2-(4-cy- 

45 clobutyl-1,3-thiazol-2-yl)-1-ethenyl]phenoxypropyl cyanide obtained in.(B) (118 mg) was dissolved in dimethylform a- . 
mide (1 .5 mL), and the solution was added to the aforementioned reaction mixture, and then the mixture was stirred 
at 90°C for 16 hours. After the reaction mixture was cooled, the mixture was made acidic with 1 N hydrochloric acid 
. and extracted with ethyl acetate. The ethyl acetate layer was dried over sodium sulfate, and the solvent was evaporated 
under reduced pressure.: The residue was purified by silica gel chromatography (methylene chloride:methanbl, 9: 1 , 

so v/v) to obtain the title compound as yellow powder (40 mg). : 

; : ^H-NlviR (CDCI3) 5 : 1 .96-2.18 (4H , m), 2.25-2.50 (4H, m), 3.22 (2H, t, J=7.2Hz), 3:77 (1H, m), 4.15 (2H, t, J=6.0Hz); ; 
: 6;86 (1H, d, J=8. 1 Hz) ; 6.92 (IH. is)- 7 05 (1H, d, J=7.2Hz), 7;36-7;38 (3H, m), 7.68 (1 H, d, J=15.9Hz) . 
MS (ES-); m/z: 366 (M + -1) 
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• ; Example 43: 4-(3-[{E) i 2-(4^IsopropyI-1 ,3^thiazol-2-yi)-1 ^ethenyl]benzoylamino)benzoic acid 
(A) 3^(E)-2-(4-lsoprppyl-1 ,3-thiazpI-2-yl)-1 -ethenyl]benzonitrile . 

[0269]; : Diethyl [(4Tisopropyi-1 t 34hiazpl-2-yl)methyl]phosphohate and 3-cyanobenzaldehyde were treated ip the 
same manneras in Example 15 (F) to obtain the title compound. . 

1 H-NMR (CDCI 3 )6 : 1 .42 (6H, d) f :3.23.(1H, heptuplet), 6.99 (1 H,s), 7.42 (2H,s), 7.58 (1 H, m), 7.68 (1 H, m), 7.86 (2H, m) 

. (B) 3-{(E)-2-(4-lsopropyl-1,3-thiazol-2-yl)-1-ethenyl]benzoicacid 

[0270] The 3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]benzohitrite obtained in (A) (470 mg) was added with con- . 
centrated hydrochloric acid (20 n\L), and the mixture was heated under reflux for 1 .5 hours. The reaction mixture was 
distributed in ethyl acetate and water, and the organic layer was washed with saturated brine. The solvent was evap- 
orated under reduced pressure to obtain the title compound (288 mg)^ 1 H-NMR (DMSO-d 6 ) 8: 1 .35 (6H, d), 3.18 (1 H, 
m), 7.38 (1H, s),7.62 (3H, m), 7.99 (1H, d), 8.12 (1H, d), 8.29 (1H, s) 

(G) Methyl 4-(3-[(E)-2-(4-isop ropy 1-1 ,3 ■ : 

[0271] The 3-[(E)-2-(4-isopropyl-1 ( 3-thiazol-2-yl)-1-ethenylibenzoic acid obtained in (B) (100 mg) was dissolved in 
methylene chloride (2.5 mL), and the solution was added with thionyl chloride (2.5 mL) and heated under reflux for 0.5 
hours; The solvent was evaporated under reduced pressure, and the residue was added with methylene chloride. The 

: solvent was evaporated again, and the residue was dissolved in methylene chloride (2 rinL). The solution was added 
: to a solution of methyl 4-amihoberizbate (1 90 mgj in pyridine (2 mL) at O^C, and then the mixture was stirred at room 
temperature for 14 hours. The reaction mixture was distributed In ethyl acetate and water, and the organic layer was 
washed with water, 1 N hydrochloric acid, and then with saturated brine, and dried over sodium sulfate. The solvent 

: was evaporated under reduced pressure to obtain the title compound (90 mg). 1 H-NMR (CDCI 3 )8 : 1 .49 (6H, d), 3.37 
: (1H, heptuplet), 3.96 (3H, s), 7.12 (1H, s), 7.61 (1H, tj, 7.70 (1H, m), 7.81 (1H, m), 7.95 (4H, m), 8.18 (2H, m), 8.28 

■ (1H,m) 

MS (ES+); m/z: 407 (MH+) 

v (D) 4-(3-[(E)-2-(4«lsoprbpyl-1 ,34hiazol-2-yl)-1-etheny0benzoylaminobenzbic acid 

[0272] The methyl 4^(3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]benzoylamino)-benzoate obtained in (C) was 
treated in the same manner as in Example 15 (I) to obtain the title compound. 

1 H-NMR (DMSO-d 8 ) 8 : 1 .27 (6H, d), 3.05 (iH, heptuplet), 7.28 (1H, s), 7.57 (4H, m), 7.94 (5H, hi), 10.55 (1H) 
MS (ES-); m/z: 391 (M+-1) 

Example 44: N-[4-(1 H-1 ,2,3 l 4-Tetrazbl-5-yl)phenyl]-5-[(E)-2-(4-cyclobutyl-1 ,3-thiazol-2-yI)-1 -ethenyl]-2-furanamide 

(A) N-(4-Cyanophenyl)-5-fomriyl-2-furanamide . 

; [0273] ; 5-Forrtiylf urari-2-canooxylic abid (1 00 mg) was dissolved in methylene chloride (5 mL), and the solution was. ' 

■ added with bxaly I chloride (0.2 mil) and dimethylforrrianrtide (several drops): at 0°C. After the reaction mixture was 
stirred at room temperature for 1 hour, the solvent was evaporated under reduced pressure to obtain an acid chloride. 
This product was treated with 4-amlnobenzonitriie in the same manner as in Example 43 (C) to obtain the title com- 
pound; 

1 H-NMR (DMSO-d 6 ) 8 : 6.92 (1H, d, J=3.9Hz), 7.48 (1H, d, J=3,9), 7.67 (1H, s), 7.85 (2H, d, J=9), 7.92 (2H, d, J=9), 
10.67 (1H,s) . — ." . . . 

(B) N-(4-(^anophehyl)-5-[(E)-2-(4-cyciobutyl-1 ,3-thiazo -ethenyl]-2-f urahamide 

,[0274] The NT(4-cyanpphenVI)-5-form^ obtained in (A) was treated in the same manner as in Example 

. 15 '(F) to obtain the. title compound. : ; 

1 H-NMR (CDCI 3 ) 8 : 1 ;91 (2H ( m), 2.10 (1H, m), 2.31 (3H, m), 6.64 (1 H,d, J=3.6Hz), 6.93 (1 H, s), 7.20 (1 H, d,J=16Hz), 
7.33 (1H, d, J=3,3Hz), 7.42 (IH, d, J=16Hz), 7.68 (2H, d, J=9Hz), 7.85 (2H, d, J=8.8Hz), 8.29 (1H, s) 



58 



• 



'.:- : ':y EP 1 227 084 A1 ': = -. • 

[0275] The N-(4-cyanpphenyl)-5-[(E)-2-(4-cy^ obtained in (B) was 

treated in the same manner as in Example 42 (C) to obtain the title compound; 
• : : 5 ' : .. 1H-NMR (DMSO-d 6 ) 5 : 1;92 (2H; m), 2.25 (4H, m), 6.96 (1 H, s), 7.37 (3H, m), 7.68 (1H, m), 8.04 (4H, m), 1 0.48 (1 H, s) 
•• \-\MS (ES-); m/z: 417 (M + -1); ; ; . 

■ Example 45: N-3-[(E)-2-(4-lsopropyl-1 ,3-th|azpl-2-yl)- Vethenyl]phenyl-3-trifl 

>o (A) N-3r[(E)-2r(4-is6prppyl-1,3-thiazol-2-yl)^ 

[0276];, 3-[(E)-2-(4-lsppr6pyM ,3-thiazol-2-yl)-1 -ethenyl]aniiine (59 mg) was dissolved in methylene chloride, and the 
. . solution was added with 3-nitrobenzyt chloride (82 mg) and triethylamine (67 ^L) at 0°C, and stirred at room temperature 
. for 4 hours. The reaction mixture was distributed in ethyl acetate and 1 N hydrochloric acid, and the organic layer was 
is washed with water, saturated aqueous sodium hydrogencarbonate, and then with saturated brine, and dried over arid 
sodium sulfate. The solvent was evaporated under reduced pressure, arid the residue was purified by silica gel chro- 
matography (methylene chloride:methanol t 90:1 , v/v) to obtain the title compound as white powder (86 mg). 
1 H-NMR (CDCI 3 ) 6 : 1 .43 (6Hd, J=6.9Hz), 3.22 (1 H, heptuplet, J=6.9Hz), 6.96 (1 H, s) r 7.48 (3H, m), 7.66 (1 H, s, J=8.3) ) 
7.82 (t, 1H, J=8.0), 8.00 (1H, s), 8.29 (1H, s), 8.38 (1H, d, J=7.5), 8.53 (1H, d, J=7.5), 8.82 (1H, s) 

20 

(B) 3-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]aniline 

[0277] The N-3-[(E)-2-(4Hsopropyl-1,3-thiazol-2-yi)-i-ethenyl]phenyl-3-nitrobenza 
in the saririe manner as in Example 5 (D) to obtain the title compound. 
25 1 H-NMR (CDCI 3 )8 : 1 42(6H, d, J=6.9Hz),3.21 (1H, heptuplet, J=6.9Hz), 6.93 (1H,s), 6.97 (1H,d, J=7.7Hz), 7.24-7.49 
(6H, m), 7.64 (1H, d, J=8.1Hz), 7.95 (1H, s), 8.06 (1H, s) 

(C) N-3-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]phenyl-3-trifiuoromethanesulfonylaminobenzamide 

: 30 : : : - [0278] the 3-[(E)-2r(4-isoprbpyl-1 ,3-thiazol-2-ylj-1 -ethenyl]aniline obtained in (B) was treated in the same manner 
as in Example 35 (C) to obtain the title compound. 
MS (ES-); m/z: 949 (M + -1) 

Example 46: N-3-[(E)-2-(4-lsoj3ropyl-1 ( 3-thi^ 
■ ■ 35- - : ' ■' ' • : - • ' • . ' . ■ .'/-. / . ■ 

[0279] The 37[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -ethenyljaniline (98 ring) obtained in Example 45 (B) was dissolved 
in tetrahydrbfuran (2 mL), and the solution was added with triethylamine (50 jaL), added further with fluoromethylsulfonyl 
chloride (Chem. Ber. 1991 , 124, 1 879, 50 u.L) at -78°Cj and then gradually warmed to room temperature. The reaction 
mixture was distributed in ethyl acetate and water. The organic layer was dried over sodium sulfate, and the solvent 
40 was evaporated under reduced pressure. The residue was purified by silica gel chromatography (methylene chloride: 
• methanol, 90:1 , v/v) to obtain the title compound. 

1 H-NMR (CDCI3) 5 : 1.38 (6H, d, J=6.9Hz), 3.16 (1H, heptuplet, J=6.9Hz) ( 4:53 (1H, s), 5.10 (1H, d, J=47.1Hz), 6.78 
(1H, s), 7.22-7.40 (3H P m), 7.37 (1H, m), 7,48 (2H, m), 7.64 (1H, t, J=7.7Hz), 7.77 (2H, m), 8.30 (1H, s) 
MS (ES-);m/z: 468 (M+-1) 

45 

Example 47: 4-lsopropyl-2-(E)-2-[7-(1H-1 ^.S^-tetrazol-S-yO-S-quinolyll-l-ethenyl-l ,3-thiazoie 

(A) 3 : [(E)-2-(4-lsopropyl-1 ,3-thiazol-2-ylj-i -ethenyl]-7-quinolinecarbonitrile : 

so [0280] 3-Fbrrhyl-7-quin6liriecarbonitrile was treated in the same manner as in Example 15 (F) to obtain the title 
compound. .;. 

V ^ 3.14 (1H, heptuplet, J=6.9Hz), 6.93 (1H, s), 7.55 (2H, m), 7.80 (1H, d, 

55 . (B) 4-]soprqpy>2^ 

[0281] . The 3-i(E)-2-(4^isoprbpyl-1 ,3-thiazol-2-yl)-1 : ethenyl]-^-quinolinecanbonjtrile obtained in (A) was treated in the 
: : same manner as in Example 42 (C) to obtain the title compound; 
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1 H-NMR (DMSO-d 6 ) 8 : 1.29 (6H, d f J=6.9Hz), 3.13 (1H, heptuplet, J=6.9Hz), 7.33 (1H, s), 7.69 (1H, d t J=15.5Hz), 
7.85 (1H, d, JM 6Hz), 8 .15 (1H, d, J=8.4Hz), 8.27 (1H, d, J=8.7Hz), 8.69 (2H, m), 9140 (1H, s) 
MS (ES-); m/z: 347 (MM) 

5 Example 48; 1 -Ethyl-7 i (E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -etheriy!]-4-oxo-1 ,4-dihydro-3-quinolinecarboxylic acid . 

(A) Ethyl 7-[(E) 2r(4-isppropyl-1 ,3-thiazol-2-yl)-1 -ethenyij-4-oxo-1 ,4-dihydror3rquino!inecart)oxy!ate 

[0282] 3-[(E)-2-(4-Pheriyl-1,3^ (Japanese Patent Unexamined Publication No. 

1? : 62 L ) 421 68/1 987, 650 mg, 2.7 mmoi) and diethyl ethoxymethylenemalonate (61 0 mg) were dissolved in toluene (3 mL), 
and the solution was heated under reflux for i hour, the solvent was evaporated under reduced pressure, and the 
residue was added; with powtherm A (2 mL) and then heated to 220°C for 1 hour with stirring. The reaction mixture 
: was coo jed ; and added with 2-propa n oi ; the deposited crystals were collected byfiitration, and washed with 2-propanol 
to obtain the t|tle compound as light brown powder (480 mg, 49%). 
15 "'; 1H-NMR (Cbeia-G^ 3. 1 5 (1 H, m), 4.38 (2H, q, J=7.3Hz), 7 01 

> (1 H, s), 7.65 (2H, m), a39 (1 H, d, ;J=9.3Hz), 8.61 (1H, s) • ; ' 

(B) 1-Ethyl-7-(E)-2-(4-isopropyM^ 

20 [0283] The ethyl 7-[(E)-2-(4-isopropyl-1 .S-thiazol^-ylJM-ethenylH-o^^ ob- 
tained in (A) (40 mg; 0.11 mmol) was dissolved in THF (1 mL) and DMF (1 mL), and the solution was added with sodium 
hydride (60% in oil, 5 mg) and ethyl iodide (500 \iL) and heated at 80°C with stirring. The solvent was evaporated 
under reduced pressure, and the residue was distributed in ethyl acetate and 1 N hydrochloric acid/the organic layer 
was washed with saturated brine, and dried over magnesium sulfate. The solvent was evaporated under reduced 

25 pressure to obtain light brown powder. The powder was dissolved in THF (2 mL) and methanol (1 mL), and the solution 
■ was added with .1 N aqueous sodium hydroxide (400 pi) and heated under reflux for 2 hours. The reaction mixture 
was distributed in ethyl acetate and 1 N hydrochloric acid. The organic layer was washed with saturated brine, and 
dried over. magnesium sulfate. The solvent was evaporated under reduced pressure, and the residue was purified by 
silica gel chromatography (chloroform :methanol, 10:1 i v/v) to obtain the title compound as white powder (15 mg, 38%). 

30 1H-NMR (CDCI3) 5 : 1.36 (6H; d, J=6.8Hz), 1.64 (3H, t, j=^.3Hz); 3,16 (1H, m), 4.42 (2H, q, J=7.3Hz), 6.95 (1H, s), 
. 7.52 (2H, s), 7.67 (1H, s), 7.77 (1H, d, J=8.3Hz), 8.55 (1H, d, J=8.3Hz), 8.79 (1H, s) 
FAB-MS; m/z: 369 (MH 4 ) 
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Example 49: 1 *Cyclopropyl-6 > 7-difluoro-4-oxo-1 ,4-dihydro-3-quin6iinecarooxyiic acid ^ • 
V (A) Ethyl ' -;V C,; : '. } . : _ • •: - - /■ . , / . ., ". : ■ ■ : . \ : ■ . "•• '/..'; ' ' " - 

: : 1 -cycloprppyl-6-fluor6-7-[(4-isppropyl-1 ,3-thiazol-2-yl)meth6xy]-4-oxb-1 ,4-dihydro-3-qu inolinecarboxylate 

40 [0284] (4-lsopropyi-1 ,3-thiazol-2-yl)methanol (Japanese Patent Unexamined Publication No. 6-B0654/1 994, 95 mg, 
0.60 mmol) was dissolved in DMF (1.5 ml), added with 18-crown-6 (174 mg) and sodium hydride (95%, 1 7 mg), and 
stirred for 1 0 minutes under hjtrogeh atmosphere. The reaction mixture was added with ethyl 1 -cyclbpropyl-6,7-difluoro- 
v. 4-6x0-1 ,4-dihydro-3-quihplinecarboxylate (150 mg), and stirred at 80°C for 2hours. The reaction mixture was distrib- 
uted between ethyl acetate and 1 N hydrochloric acid; The organic layer was dried over magnesium sulfate, and the 

45 solvent was evaporated under reduced pressure, the residue was added with ether, and the produced powder was 
coijected by fiitration to obtain the title compound as white powder (175 mg, 80%). 

1 H-NMR (CDC! 3 ) 5 : 1/08 (4H, m), 131 (6H, d, J=6.8Hz), 1 .40 (3H, t, J=7.3Hz), 3.11 (1 H, m), 3.36 (1 H, m), 4.38 (2H, 
q f J=7.3Hz), 537 (2H, s), 6.91 (iH. s), 7.58 (1H, t, J=6.8Hz), 8.16 (1H, d, J=10.2Hz), 8.53 (1H, s) 

so (B) 1 -Cyclop ropy l-6,7-d if iuorb-4-oxo-1 ,4-dihydro-3-quinblinecarboxylic acid 

[0285] the ethyl 1 -cyclop ropy l-6-f I uorb-7^ 

boxylate obtained in (A) (40 mg, 0.09 mmol) was dissolved in acetic acid (1 ml) and sulfuric acid (1 mL), arid the mixture 
was stirred at 130°C for 11 hours. The reactiori mixture was distributed in ethyl acetate and iced water, the organic 
55 layer Was washed with saturated brine, and dried over magnesium sulfate, and then the solvent was evaporated under 
reduced pressure. The residue was purified by silica gel.chromatography (chloroform: methanol, 10: t, v/v) to obtain 
the title compound as white powder (37 mg, 99%). . 

1 H-NMR (CDCig-CDgOD) 5 : 1.19 (2H, m), 1 .34 (6H, d, J=7.3Hz), 1 .47 (2H, m), 3.14 (1 H, m), 3.69 (1H, m), 5.63 {2H\ 
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.•FAB-MS; m/z: 403 (MH + ) 

: Example 50: 1 -tycloprppyl-6-fl^ acid 

[0286] Quinoiine-2-methanoi was treated in the same manner as in Example 49 to obtain the title compound. 
1 H-NMR (DMSQ-d 6 ) 5 ; 0.95 (2H, m), 1 .29 (2H, m), 3.40 (1H, m), 5.70 : (2H,.s), 7.63: (1H; dd, J=7 ; 8, 7.1Hz), 7.73 (2H, 
: ; m), 7.81 (1H, dd, J=8.3, 7.1Hz), 7.88 (1H,.d, J=7.8Hz), 8.09 (1H, d, J=8.3Hz), 8.15 (1H, d, J=10.8Hz), 8.28 (1H, d, 
J=8.1Hz),8.73(1H,s) 
' : . El-MS;,rrV^ 



Example 51 : 7-((E)-2-(4-lsppropyl-1 ,3-thlazol-2-yl)-1 -ethenyl)-4-oxo-1 ( 4-dihydrp-2-quinolinecarb6xylic acid 
(A) Methyl 7-((E)-2-(4-isopropyl-1 ,3-thta^ 

[0287] A solution of 3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]aniline (245.0 mg) in methanol (4 ml) was added 
with dimethyl acetyl enedicarboxy I ate (0.129 ml) at room temperature, and the mixture was stirred at the same tem- 
perature for 6 hours, the reaction mixture was further added with dimethyl acetylenedicarboxy late (0.025 mi), and then 
stirred overnight. The solvent was evaporated, and the resulting residue was purified by silica gel chromatography 
20 (hexane:ethyl acetate = 4:1 1 v/v) to obtain a diester compound as a yellow oil (362.8 mg, 93-6%). The resulting diester 
(360.0 mg) was added with Dowtherm A (5 ml), and heated at 210°C for 3 hours with stirring, the reaction mixture 
was cooled, and added with diethyl ether and hexane, and the deposited solid was collected by filtration to obtain 
methyl 7-((E)-2-(4-isopropyl-1,3-thiazol-2-yl)-1-ethenyl)-4-oxo-1 t 4-dihydr6-2-quinolinecarboxylate as a brown solid 
(98.2 mg, 29;7%). 

25 1H-NMR (CDCI 3 ) 8 : 1.35 (6H,.d, J=7.1 Hz), 3.14 (1H, quint., j=7.1Hz), 4^4 (1H, s), 6.92 (1H, s), 6.98 (1H, s), 7.43 
(2H, s), 7.55 (1 H,d^^ 



(B) 7-((E)-2-(4-lsopropyl-1 ,3-thiazo!-2-yij-1 rethenyl)-4-oxo-1 ,4-dihydro-2-quinolinecarboxylic acid 

30 [0288] A solution of methyl 7-((E)-2-(4-isop ropy 1-1 ,3-thiazblr2-ylj-1 -ethbnyl)-4-oxo-1 ,4-dihydro-2-quin6linecarboxy- 
late (36.4 mg) in a mixture of methanol (1 ml), THF (2 ml) and water (0;5 ml) was added with IN aqueous sodium 
hydroxide (0.123 ml) at room temperature, and the mixture was stirred at the same temperature for 5 hours. The V 
■ : reaction mixture was further added with i N aqueous sodium hydroxide (0.205 ml), and stirred overnight at the same 
temperature. The solvent was evaporated under reduced pressure, and the residue was added with, water and IN 

55 hydrochloric acid (0.328 ml). The deposrted crystals were collected by filtration, washed with water, and dried uh 
■ reduced pressure to obtain 7r((E)-2-(4Hsopropyl-1 ,3-thiazol-2-yI)-1 -ethenyl)-4-6xo-1 ^-dihydro-^-quinolinecarboxyiic 

. : acid as a blackish brown solid (29.1 mg, 83.2%). 

1 H-NMR (DMSO-dg) 5 : 1;2?(6H, d, J=6.8Hz), 3.07 (1H, quint., J=6.8Hz), 6.63 (1H, s), 7.33 (1H, s), 7.47 (1H, d, 
J=16.2Hz), 7.57 (lH, d, J=1 6.2Hz), 7.77 (1H, d, J=8.7HZ), 8.00-8.10 (2H 1 rh) ;/ 

40 FAB-MS; m/z: 341 (MH + ) 

Elemental Analysis (as C 18 H 16 N 2 0 3 SO.75H 2 0): 
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Calculated: G, 61 ; 09; H, 4.98; N; 7.92 
Found: C, 61 .1 7; H, 4.91 ; N, 7.94 

Example 52: (3S)-9-Fiuoro-iO-[(4-isopropyl-1 ,3-thiazol-2-yi)methoxy]-3-methyl-7-oxo-2,3-dihydro-7H-[1 ,4] 
oxazino-[2,3,4-ij]quinoiihe-i6-carboxylic acid 



[0289]. Ethyl (3R)-9,1 d-dfflubr6-3-methyl-7-oxo-2,3-dihydro-7H-[1 ,4]oxazinp[2,3i4-ij]-quinoline-6-carboxylate was 
so treated in the same manner as in Example 49 to obtain the title compound. 

: : ^H-NMR (bMSO-d 6 ) 8 : l.17(6H, d > Ji=6;8Hz), 1.45 (3H, d, J=6.8Hz), 2:98 (1H, m), 4.40 (1H, d, J=10.5Hz), 4.63 (1H, 
• : - d, J-10.5HZ), 4.94 (1H, m), 5.55 (2H, s), 7.33 (1H, s), 7 66 (1H, d, J=10.5Hz), 8.89 (1H, s) 
EI-M3; i^z: 418:(M + ) 



.55 Example 53: 1 -Cyclop rbpyl-6-fluoro-7-[(4-is6propyl-1 ,3-thiazol-2-yl)methoxy]-4-oxo-1 ,4-dihydrbil ,8]naphthylidine- . 
3-carbbxylic acid .... 

[0290] Ethyl 1 -cyclopropyl-6,7-dif luprp-4-oxo-1 ,4-dihydro[1 ^naphthylidine-S^carboxylate was treated in the same 
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manner as in Example 49 to obtain the title compound. 

1 H-NMR (CDCI3) 8 : 1.02-1.11 (2H, m), 1.20-1.28 (2H, m), 1.32 (6H, d t J=6.8Hz), 3.05-3.18 (1H, m), 3.62-3.72 (1H, 
m), 5;91 (2H, s), ; 6.95 (1H, s), 8.35 (1H, d, J=8.8Hz), 8.85 (1H, s) , 14.53 (1H, br) 
El/MS; m/z: 403 (M + ) ' 
5 FAB/MS; m/z: 404 (MH + ) 

Examples 54 and 55: 1-Ethyl-7-((E)-2-{4-^^^ 
2-quinoIinecarbpxylic acid, and 1-ethyl-5-((E)-2-(4-isopropyM 
2-quinoIinecarboxyllc acid 

(A) tertrButyl N-3-[(E)-2-(4-isop 

[0291] A solution of 3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]aniline (98.3 mg) in THF (3 ml) was added with ; 
:: di-iert-butyj dicarbohate (1 00 mg) and saturated aqueous sodium hydrogencarbonate (i ml) at room temperature, and 
1 3 the mixture was stirred for 1 hour. While the reaction mixture was stirred overnight, the mixture was added with dl-tert- 
. butyl dicarbpnate (300 mg) and saturated aqueous sodium hydrogencarbonate (3 ml), the solvent was evaporated, 
and the resulting residue was added with ethyl acetate. The organic layer was washed with water and saturated brine, 
/ and dried over anhydrous sodium sulfate, and then the solvent was evaporated; The obtained residue was purified by 
silica gel chromatography (hexane:ethyl acetate =9:1 , wV) to obtain tert-butyl N-3-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)- 
20 1-ethenyOphenylcaroamate as a colorless solid (129.5 mg, 93.5%). 

1H-NMR (CDCI3) 5: 1.33 (6H ( : d, J=6;8Hz), 1.53 (9H, s), 3.13 (1H, quint., J=6;8Hzj, 6.50 (1H, br s), 6.80 (1H, s), 
7.15-7.35 (5H, m), 7.65 (1H, br s) 

(B) tert-Butyl N-ethyl-3^(E)-2-(4-lsbpropyl-1 ,3-thiazol-2-yl)-1-ethenyI]phenyicarbamate 

[0292] A solution of tert-butyl N-3-[(Ej-2-(4-isopr6pyl-1 ,3-thiazol-2-yi)-1-ethenyi]-phehylcarbamate (126:1 mg) in ■ 
DMF (2 ml) was added with sodium hydride (22.0 mg) at room temperature, and the mixture was stirred for 30 minutes . 
at the same temperature. The reaction mixture was then added with ethyl iodjde (58.6 u,l), and stirred at the same 
temperature for 1 hour. The reaction mixture was added with water and ethyl acetate, and washed with water and 
saturated brine. The organic layer was dried over anhydrous sodium sulfate, and the solvent was evaporated to obtain 
tert-butyiN-ethyl-3-[(E)-2-(4-isppropyl-i,3-thia^ mg, quan- 

titative). ; . P ' 

1H-NMR (CDCI3) 5: 1.17(3H,t, ^ J=7.1Hz), 1 .33 (6H,:d, J=6.8Hz) t 1:45 (9H, s), 3.11 (1H, quint., J=6.8Hz), 3.68 (3H, q, 
J=7,1Hz),6.81 (1H,:s),7^ 

(C) N-ethyl-3-[(E)-2-(4-isppr6pyM ,3-thiazol-2-yl)-1 -ethenyl]aniline 

[0293] A solutioh of tert-butyl N-eihyl-3-[(E)-2-(4-isopropyl-1 , 3-th iazol-2-y I) -tTetheriyljpheny (carbamate (1 43.0 mg) 
in methanol (1 mi) was added with 4 N hydrochloric acid in dioxane (1 ml) at room temperature, and the mixture was . 
stjrred at the same temperature for 40: minutes. The solvent was evaporated, and the residue, was distributed in ethyl 
acetate and saturated aqueous sodium hydrogencarbonate. The aqueous layer was extracted with ethyl acetate. The 
organic layer was washed with saturated brine, and dried over anhydrous sodium sulfate. The solvent was evaporated 
to obtain N-ethyl-S^E)^^ as yellow oil (101. 4 mg, quantitative). 

1 H-NMR (CDCI3) 6: 1.28 (3H, t, J=7.1Hz), 1.33 (6H, d, J=6.8Hz), 3.11 (1H,quirit., J=6.8Hz), 3.19 (3H, q, J=7:iHz), 
6.57 (1H, dd, J=8.0, 2.2Hz), 6.76 (1 H, s), 6.78 (1H, s), 6.87 (1H, d, J=7.6Hz), 7A7 (1H, t, J=8.0Hz), 7.26 (1H, s), 7.29 

(ih,s) --H: ■ ■ v ■ ; ■ ■ ■■■ ■ . ' 

(D) Methyl 1-ethyl-7-((E)-2-(4-isbpropyl-1,3-thlazol-2 

methyl 1-eihyh5-((E)-2^(4-isopropyl-1,3-thiazol-2-yIH 

.50 • • • •-. . : - 7. . . ' 'v -•. 

[0294] A solution of N-ethyl-3-[(E)-2-(4-isopr6pyl-1 i 3-thiazol-2-yl)-1 i ethenyl]aniline^ mg) in methanol (4 ml) 
was added with dimethyl acetylenedicarboxyiate (92.3 u.l) at room temperature, arid the mixture was stirred at the same 
temperature for 2.5 hours. The solvent was evaporated to obtain a diester compound. The resulting diester (92.5 mg) 
\ was added.wlth pyrophosphoric acid (1 ml), and heated at 110°C for 1 hour with stirring. The reaction mixture was : 
55 cooled and added with water, and then.the mixture was extracted with ethyl acetate! The organic layer was washed 
With water and saturated brine, and dried over anhydrous sodium sulfate; The solvent was evaporated, and the resulting 
residue was purified by silica gel chromatography (chloroform -» chloroform ;methanol = 99: i , v/v) to obtain methyl 
1^ethyl-5-((E)-2-(4-isopropyl-1,3-thiazol-2-yl)-1-ethenyl)-4-ox^ as yellow oil (31.1 
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mg; 36.4%). 

. 1H-NMB (CDCi 3 ) 5 :1 .33 (6H, d, J=6.8Hz), 1.54(3H, t, J=7.1Hz), 3.1.1 (iH, quint, J=6.8Hz), 3.99 (3H, s), 4.27 (2H, q, 
.. . • . J=7.1Hz), 6.55 (1H ( s)i 6.80 (1H, s) t 7.10 (1H, dd; J=16.1 , 0.7Hz), 7;5ti-7;55 (2H, m), 766 (IH, dd, J=8.8i 7.3Hz), 8.84 

' . " (iH, di j-16.1 Hz). .': , 0-. ' y "■ ■■ 

5 [0295] Methyl/ 1 -ethyl-7-((E)-2-(4-i^ 
was obtained as yellow oil (1 8.7 mg, 21.9%). 

1 H-NMR (CDCI3) 8 : 1.36 (6H, d, J=6!8Hz), 1.58 (3H, t, J=7.1Hz), 3.15 (1H, quint, J=6.8Hz), 4.00 (3H, s), 4.31 (2H, 
q, J=7.1Hz), 6.59 (TH ( s), 6.89 (1H, s), 7.45 (1H, d, J=16.1Hz), 7.50 (1H, d, J=16.1Hz), 7.59 (1H, br d, J=8.3Hz), 7.61 
(1H, brs), 8.42(1 H,d,J=8.3Hz) 

(E) 1-Ethyl-7-((E)-2-(4-lsopropyl-l,3-thlazol-2-yl)-1-ethenyl)-4-ox^ ,4-dihydro-2-q u inoli necarboxy lie acid 
[0296] A solution of methyl t-ethyl-7-((E)-2^ 

carbbxylate (37 0 mg) In a mixture of methanol (i ml), THF (2 ml) and water (0-5 ml) was added with 1 N aqueous 
\ >5; . ■ sodium hydroxide (6.145 ml) -at: room temperature, and the mixture was stirred at the same temperature for 1 hour 
• The solvent was evaporated, and the residue was added with 1 N hydrochloric acid (0.145 ml). The deposited crystals 
were collected by filtration , washed with water, and then dried under reduced pressure to obtain 1 ^ethyl-7-((E)-2-(4-iso- 
pr6pyl-1 ( 3-thiazol-2-yl)^^ acid as a blackish brown solid (24.9 mg, 

69.9%). 

20 lH-NMR(PMSO-dji : :-1.29-"(6H l d;Jii6.8Hz) l 1 .42 (3H, t, J=7.1 Hz), 3.08 (1 H, quint, J=6.8Hz), 4.40 (2H, q, J=7.1 Hz), 
6.27 (1H, s), 7.32 (IH, s), 7.67 (1 H, d, J=1 6.4Hz), 7.77 (1 H, d, J=1 6.4Hz), 7.84 (1 H, d, J=8.3Hz), 8.12 (1H, s), 8.15 
■ - ; - (1 H ■ d, J=8;3Hz) : / ■ ■ ■ ' 

. FAB-MS; m/z: 369 (MH + ) 

Elemental Analysis (as C 20 H 20 N 2 O 3 S»1. 33H 2 0): 

• , 25 : : .; . . " \" ■ ./. 

; " Calculated; C, 61.21; H, 5.82; N, 7.14 
Found: C, 61.43; H, 5.86; N, 6.84 

: (Fj 1 -Ethyl-5-((E)-2^ 

30 • \ .■ ' : v : v" V'V : ' : . • ^ " • . " " . • ,• 

[0297]; A solution of methyl i-e^ 

carboxylate (64.4 mg) in a mixture of methanol (2 mi), THF (1 ml) and water (0.5 ml) was added with 1 N aqueous 
. sodium hydroxide (0.253 ml) at room temperature, and the mixture was stirred at the same temperature for 1 .5 hours. 

The solvent was evaporated, and the residue was added with 1 N hydrochloric acid (0.253 ml) .The deposited crystals. 
35 were collected by filtration, washed with water, and then dried under reduced pressure to obtain i-ethyl-5-((E)-2-(4-iso- 

propyl-1 ,3-thiazol-2-yl)-1 -ethenyl)-4-oxo-1 ,4-dihydro-2-quinolinecarboxylic acid as a dark brown solid (29.9 mg, 
. 48.2%). ' : ' .v 11-'::%' : ] : . ' 

1 H-NM R (DMSO-dgj 8 :1.27(6H,d, J=6.8Hz), l !39 (3H, t, J=7.1Hz), 3;05 (1H, quint, J=6.BHz), 4.32 (2H, q, J=7.1Hzj, ; 

6.27 (1H, s), 7 r 13 (1H, d, J=1 6.1 Hz), 7.22 (1H, s), 7.65 (IH, d, J=7.6Hz), 7.77 (1H, dd, J=8.8, 7,6Hz), 7.86 (iH, d, 
40 J=8.8Hz),8.84(1H,d, : W^" 

J=16.1Hz) . 

; ^ v ^ / . ;.. v ; ; • ; ; \ : / ^'■^r. . . : 

'.; Elemental Analysis (as C^HgoNaOaS^O.^SHgO): 

; Calculated: C, 62.89; H, 5^67; N, 7.33 

:; Found: C, 63.07; H, 5;68; N, 7.12 

ExamjDie56: 1-Ethyl-6-((4-te 

[0298] . A soiutioh of (4^isop ropy 1-1 ,3-thiazol-2-yl)methanoi (473!3 mg), 4-hitrophenol (460.6 mg), and triphenylphos- 
phine (945.7 mg) in THF (25 ml) was added with diethyl azodicarboxylate (0,569 ml) at -10°C under nitrogen flow, and 
. the mixture was stirred at room temperature for 7 hours. The reaction mixture was added with a solution of triphenyl- \ 
55 phosphine (236.9 mg) and diethyl azodicarboxylate (0.142 ml) in THF;(5 ml), which was prepared beforehand, and 
then the mixture was stirred overnight at room temperature. The solvent was evaporated, and the resulting residue 
was purified by silica gel chromatography (hexane:ethyl acetate = 9:1 , v/v) to obtain (4-isopropyM ,3-thiazol-2-yl)methyl 
(4-nitrophenyl) ether as yellow oil (785.8 mg, 93.8%). 
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. 1 H-NMR (CDCI3) 5 : 1.32 (6H, d ( J=6.8Hz), 3;12 (1H, quint, J=6.8Hz), 5.43 (2H, s), 6.94 (1H, d, J=1 .0Hz), 7.09 (1H, 
d, J=9.0Hz), 8.21 (1H, d, J=9.0Hz) 

(B) 4-{(4-lsopropyl-1 ,3-thiazol-2-yl)methoxy]aniline 
5 ■ ■ ■ ' : : . ' ' • • 

[0299] A solution of (4-isopropyl-1 ,3-thiazol-2-yi)methyl (4-nrtrophenyl) ether (7757 mg) in eth an ol (25 ml) was added 
with tin (II) chloride dihydrate (1 .907 g), and the mixture was heated under reflux for 3.5 hours. The solvent was evap- 
orated, and the resulting residue was added with 1 N aqueous sodium hydroxide to be adjusted to pH 9-10, and then 
; extracted with chloroform; The organic layer was dried over an hydrous sodium surf ate ^ 
10 the resulting residue was purified.by silica gel chromatography (chloroform :m = 99;1; v/v) to obtain 4-[(4-iso- : 

" propyK1,3-tHiazol-2Tyi)methoxy]an 
■ 1 HJ-NMR (CDCI3) - 5; 1.31 :(6H, d; J=6i8Hz), 3.10 (1H, quint., J=6.8Hz), 5.26 (2H, s), 6.64 (1H, d, J=9.0Hz), 6:83 (1H, 
d, J=9,0Hz), 6.87; (iH; d, J=b.7Hz) - 

N-3-i(4-isopropyl-1 ,3-thiazol-2-yi)methoxy]phenylcarbamate : 

[0300] A solution of the 4-[(4-isopropyl-1 i3-thiazol-2-yl)methoxy]ahiline (149.0 mg) synthesized in (B) in a mixture 
of dioxane (4 ml) and THF (3 nil) was added with di-tert-butyl dicarbonate (261 .9 mg) and saturated aqueous sodium 
hydrogencarboriate (4 ml) at room temperature, and the mixture was stirred for 3 hours. The reaction mixture was 

20 added with di-tert-butyi dicarbbhate (65.5 nig) and stirred for 2 hours, the solvent was evaporated, and the resulting 
residue was added with ethyl acetate, and washed with water and saturated brine, the organic layer was dried over 
anhydrous sodium sulfate; and the solvent was evaporated. The resulting residue was purified by silica gel chroma- 
tography (hexane:ethyi acetate = 85:15, v/v) to obtain tert-buty I N-3-[(4-isopropyl-i ,3-thlazol-2-yl)methoxy]phenylcar- 
bamate as colorless oil (126.5 mg, 60.5%). 

25 1 H-NMR (GDCI3) 6 : 1,31 (6H, d, J=6.8H), 1.50 (9H, s), 3.10 (1H, d quint, J=6.8, 0.7Hz), 5.29 (2H, s), 6.40-6.50 (1H, 
m), 6.88 (1H, d, J=0.7Hz), 6.93 (2H, d, J=9.0Hz), 7.27 (2H ( br d, J=9.0Hz) 

(B) tert-Butyl N-ethyl4-[(4-isopropyl-1 j3-thiazol-2-yl)methoxy]phehylcarbamate 

. 30 : [0301] A solution of tert-buty I N-3-[(4-isopropyl-1 .S-thiazol^-yOmethoxylphenylcarbamate (124.3 mg) in DMF (2 ml) 
was added with; sodium hydride : (21. 4 mg) at room temperature, and the mixture was stirred for 30 minutes at the same , 
.temperature. The reaction mixture was then added with ethyl iodide (57.1 u.l), arid stirred at the same temperature for : 
1 hour. The reaction mixture was added. with water and ethyl acetate; and washed with water and saturated brine. The 
organic layer was dried over anhydrous sodium sulfate, and the solvent was evaporated to obtain tert-butyl N-ethyl- 
^ : 4-[(4-isopropyl-1,3TtN 

.. ^H-NMR (CDCI3) 5 :1.12 (3H, t, J=7.1Hz) 1 .32 (6H, d; J=6.8Hz), 1 .42 (9H, br s), 3.11 (1H, quint, J=6.8Hz), 3.61 (2H, 
q, J=7.1Hz), 5.32 (2H, s), 6.90 (1H, s), 6.95 (2H, d, J=8.8Hz), 7.05-7.15 (2H, m) 

(C) N-Ethyl-4-[(4-isopropyl-1 ,3-thiazbl-2-yl)methoxy] 

;. . . 40 ' •■. . •• .'■]■■. ••• \;\ A:;-;; . : '- : • , : . A : . • : \.\7 ••' '"' 7 ; ' " •• \ : > : . ' - /''■-": 

[0302] A solution of tert-buty^ ... 
: ahbl (1 ml) was added with 4 N hydrochloric acid in dioxane (1 ml) at room temperature, and stirred at the same 
temperature for 1 hour. The sbiverit was evaporated; and the resulting residue was distributed between ethyl acetate 
and saturated aqueous sodium hydrogencarbonate. The aqueous layer was extracted with ethyl acetate, and the or- 
« ganic layer was washed with. saturated brine, and dried oyer anhydrous sodium sulfate. The solvent was evaporated 
to obtain N-ethyl-4-[(4-isopropyl-1 l 3-thiazol-2-yl)methoxy]aniline as colorless oil (85.8 mg, 87.0%). 
1 H-NMR (CDCI3) 8 : 1.24 (3H, t, J=7.1Hz), 1.29 (6H, d, J=6.8H), 3.05-3.15 (1H, m), 3.10 (2H, q; J=7.1Hz) > 5 25 (2H, 
7 s), 6.56 (2H, d, J=8.8Hz), 6.87 (1H, s), 6.88 (2H, d, J=8.8Hz) 

so (D) Methyl 1 -ethyl-6-((4-tsopropyl-1 ,3-thiazbl-2-yl)methoxy)-4-oxo-1 ,4-dihydrb-2-:quinolinecarboxylate 

[0303] Asolution of.N-ethyl-4-[(4-isopropyl-1,3-thiazol-2-yl)methoxy]aniline (84.3 mg) in methanol (2 ml) wasadded 
with dimethyl acetyl enedicarbbxy I ate (41 .2 uJ) at the room temperature, and the mixture was stirred at the same tern- 
. perature for 2 hours. The solvent was evaporated to obtain a diester, which was then added with pyrophosphoric acid 
5 5 v (2 ml) and heated at i.10°Cfqr : i hour with stirring. The reaction mixture was cooled, added with water, and extracted 
with* ethyl acetate. The organic layer was washed with water and saturated brine, and dried over. anhydrous sodium 
sulfate; The spiyent was evaporated, and the resulting residue was purified by silica gel chromatography (chloroform 
-h> chlorofoimmethano! = 98:2, v/v) to obtain methyl 1 -ethyl-e-^-isoprbpyl^i.S-thiazol^-yOmethoxyJ^-oxp-l ,4-dihy-. 
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dro-2-quinolinecarboxylate as a light yellow solid (95>0 mg, 80.6%). 
. 1 H-NMB (CDCI3) 8: .1.33 (6H, ,d, J=6.8H), 1.54 (3H, t, J=7.1Hz), 3.11 (1H, d quint, J=6.8,1 .0Hz),.3.99 (3H, s), 4.30 
. (2H, q, J=7.1Hzj, 5.44 (2H, s), 6^60 (1 H, s), 6.91 (1H, d, J^OHz), 7.45 (1H, dd, J=9.3, 3.2Hz), 7.56 (1H, d, J=9.3Hz), 

:>•,•■ 7.97 (iH.d, j=32Hz) " •• . ■ - ■ ■ ■ ■ ' . ' 

(E) 1 -Ethyl-6-((4-isopropyl-1 ,3-thlazol-2-yl)methoxy)-4-oxo-1 ,4-dihydro-2-quinolinecarboxylic acid 

[0304] A solution of methyl 1 -eth^ ,4-dihydr6-2-quinolinecarboxy- 
late (93.1 mg) in a mixture of methanol (1 ml), THF (1 ml) and water (0.5 ml) was added with 1 N aqueous sodium 
'. ■; 1?: : ] hydrbxide ; (0.361 ml) at room temperature, and the mixture was stirred at the same temperature for 1 ;5 hours; The . : 
solvent was evaporated .and added with 1 N hydrochloric acid (6.361 ml). The deposited crystals were 

..^collected by filtration, washed wjth water, and then dried under reduced pressure to obtain 1 -ethyl-6-((4-isbpropyi- 
: I.S-thiazpl-^-ylJmethpxyj^-bxo-l t 4-dihydr6-2-quinoiinecarboxyIic acid as a light yellow solid (64.2 mg, 71 .6%). : ;: 
1 H- N M R ( D M Sb-d 6 j 5 : 1 .26 (6H, d, J=6.8H), 1.38 (3H, t, J=7.1Hz), 3.05 (1H, quint., J=6.8Hz), 4.34 (2H, q, J=7.1Hz), : 
15 5:51 (2H, s), 6.25 (1H; s); 7;31 (1H, d, J=1 0Hz), 7.55 (1H, dd, J=9.3, 3.2Hz), 7,73 (1H, d, J=3.2Hz), 7:88 (1H, d, 
. J=9.3Hz) ' 
FAB-MS; m/z: 373 (MH + ) 
Elemental Analysis (as C 19 H 20 N 2 O 4 S»0.75H 2 Oj: 

20 Calculated: C, 59.13; H, 5.61; N, 7.26 

Found: C, 58.86; H, 5.76; N, 6.99 

Example 57: 8-[(E)-2-(4-lsopropyl-1 ,3-thiazol-2-yi)-1 -ethenyl]-4-oxo-4H-pyrido[1 ^-al-pyrimidine-S-carboxylic acid 

25 (A) Ethyl 8-[(E)-2-(4-isopropyl-1,3^ 

[0305] ;: The 4-[(E)-2-(4risopropyl-1,3-thiazpl-2-yl)-1-ethenyi]-2-aminopyridine obtained in Example 21 (A) (100 mg, 
. 0.41 mmoi) arid diethyl ethoxym ethyl enemalonate (300 ul) were heated in toluene (3 ml) under reflux for 2 hours. The 
solvent was evaporated under reduced pressure, and the residue was added with propionic acid (5 ml), and heated 
30 under reflux for 3 hours. The solvent was evaporated under reduced pressure, and the residue was purified by silica 
gel chromatography (chloroform :acetohe t 1 0: 1, v/v) to obtain the title compound as light yellow powder (1 01 mg, 67%). 
- 1 H-NMR (CDCI3) 5 : 1 .36 (6H,: d, j=7.0Hz), 1.42 (3H, t, J=7.3Hz), 3.17 (1H, m), 4.43 (2H, q, J=7.3Hz), 7.02 (1H, s), 
. 7.45 (1 H, d, J=15.1 Hz), 7.46 (1 H, m), 7.59 (1 H, d, J=15.1 Hz), 7.73 (1 H, s), 9.04 (1 H, sj, 9.20 (1 H, d, J=7.3Hz) / 

35 (B) 8r[(E)-2-(4^isop ropy 1-1 ^ : 

: [0306] The ethyl :8-[(EV2-(4-isopra^^ 
obtained in (A) (55 mg, 0. 1 5 nriinpl) was added with concentrated hydrochloric acid (3 ml_) and acetic acid (5 ml_) , and 
the mixture was heated at 1 00° C for 1.5 hours with stirring. The solvent was evaporated under reduced pressure, and . 
4Q the residue was purified by silica gel chromatography (chlorof oimmethanol, 1 0:1, v/v) to obtain the title compound , 
as light yellow powder (22 mg, 43%). 

1 H-NMR (GD3OD) 8 : 1.37 (6H, d, J=6.8Hz), 3.18 (1H, m), 7.19 (1H, s), 7.57 (2H, m), 7.78 (1H, d, J=1 6.1 Hz), 7.84 
(1H, d, J=6.6Hz), 7.92 (1H, s), 9,14 (1H, s), 9.23 (1H, d, J=6.8HZ) 
FAB-MS; m/z: 342 (MH+) 

45 

Example.58: 9-[(4-lsopropyl-1 ,3-thiazol-2-yl)meihoxy]-4-oxo-4H-pyrido[1 ,2-a]-pyrimidine-3-carooxylicacid 
(A) Ethyi 9-[(4-isopropyl-1,3-thiazol-2-yl)m^ 

so [0307] 2-(ChioromethylH-isopropyl-1,3-thiazole (323 mg, 1.84 m mo I) was dissolved in DMF (10 ml),; added with 
ethyl 9-hydrpxy-4-pxo;4H-pyridoil ,2-a]pyrimi et al., Synthesis, 1984, 152, 391 mjg, 1.67 

mmoi), and the solution was further added with potassium carbonate (346 mg, 2.51 mmoi) arid potassium iodide (277 
. mg, 1 .57 mrhblj and then heated at about 110° C. for 6 hours with stirring. The reaction mixture was added with water, 
and the deposited solids were collected by filtration and washed with water. The solids were dissolved in chloroform, 

55 arid dried over anhydrous sodium sulfate, and then the so [vent was evaporated. The residue was purified by silica gej 
column. chromatography (chloroform -» chIoroform:rrietharibl = 50:1 1 v/v) to obtain the title compound as a light brown 
solid (43 mg, 7%). The solvent of the filtrate was evaporated, arid the residue was added with chloroform! The organic 
layer was washed with water and saturated brine, and dried over anhydrous sodium sulfate, and then the solvent was 




• 



; EP1 227 084 Al 

evaporated. The residue. was purified by silica gel column chromatography (chloroform -> chloroform :methanoi = 50: 
1 , v/v) and preparative silica gel thin layer chromatography (chloroform:methan6l = 20:1 , v/v) to.obtain the title com- 
pound as a light brown solid (324 mg, 52%), The total yield of the title compound was 367 mg. (59%). 
1 H-NMR (CDCI3) 5 ; 131 (6H, d, J=6.8Hz), 1.42 (3H, t, J=7.1Hz), 3.09-3:18 (1H, m), 4.43 (2H, J=7! 1Hz), 5.66. (2H, 
s), 6.96 (1H, s), 7.19 (1H, t, J= 7:6 Hz), 7.59 (1H t dd, J=7.8, 1.2Hz), 8.91 (1H, dd, J=7.1 , 1.2Hz), 9.08 (1H, s) . ■ . 

(B) 9-[(4-isopropyi-1 .S-thiazof^-yljmethpxyH-bxo^H 

[0308] The ethyl g^-isbpropyM.^thlazol^-yl)^ ob- 
tained in "(A). (63 /mg, 0.1 7 mmol) was dissolved in THF (3 ml), and the solution was added drppwise with 1 % aqueous 
sodium hydroxide (2.7 ml, 0.68 mmpi) and stirred at room temperature for 1 hour. The reaction mixture was added with . 
1 N aquebushycto 0.70 mmol) and water, and extracted wjth ethyl acetate. The organic 1 layer was 

washed with saturated brine, and dried over anhydrous sodium sulfate, and then, the solvent was evaporated. The 
residue was added with hexane and ether and collected by filtration as powder, and then the powderwas washed with 
hexane to obtain the titlecompouhd as pale orange powder (39 mg, 67%). 

>H-NMR (CDCI3) 8 : 1 .31 (6H, d, J=6.9Hz), 3.07-3.18 (1 H; m), 5.70 (2H, s), 6.97 (1H, s), 7.37 (1H, t, J=7.6Hz), 7.76 
(1 H, d, J=7.8Hz); 8.87 (1 H, d, J=7.1 Hz), 9.32 (1H,s) 
EI/MS; m/z: 345 (M+) 
FAB/MS; m/z: 346 (MH+) 

Example 59: 8-[(E)-2-(4-lsbpr6pyl-i ,3-thiazol-2-yl)-1 -ethenyi]-3-(1 H-1 ,2 ( 3,4-tetrazol-5-yl)-4H-pyrido[1 ,2-a]pyrimidin- 
4-one 

(A) 8-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]-3-(2-(4-methoxybenzyl-1 H-1 ,2,3,4-tetrazol-5-yl)-4H-pyrido[1 ,2-a] 
pyrimidin-4-one 

[0309] (4-[(E)-2-(4-lsopropyl-1 I 3-thiazol-2*yl)-1-ethenyl]-2-aminopyridine (150 mg, 0.61 mmol) and ethyl 3-dimeth- 
ylamino-2-(2-(4-methoxybenzyl)tetrazol-5-yl)acrytate (Sugano et al., Chem. Pharm. Bull., 1991, 39, 1099, 305 mg) 
were heated in propionic acid (2 ml) under reflux for 4 hours. The solvent was evaporated under reduced pressure, 
and the residue was purified by silica gel chromatography (chloroform: acetone, 1 0: 1 ; v/v) to obtain the title compound 
as light yellow powder (256 mg, 86%). 

1 H-NMR (CDCI 3 ) ; 8 : 1 .36 (6H, d, J=6.8Hz), 3.17 (1H, mj, 3.79 (3H, s), 5.81 (2H, s), 6.89 (2H, d, J=8.5Hz)i 7.00 (1H, 
s) t 7.43 (4H,rh) 1 7.58 (1H, d, J=1 6.1 Hz), 7.74(1 H, s), 9.21 (2H,m) . . 

35 ; (B) 8-[(E)-2-(4-lsopr6pyl-i ;3-thiazbl-2-yl)-1 -ethenyl]-3-(1 H-1 ^.S^-tetrazol-S-ylHH-pyridotl ,2-a]pyrimidiri-4-orie 

\ [0310] The : : :;8^ H-1 ^.S^-tetrazol-S-yO^H- 

pyrido[1 ,2-a]py rimidin-4-bne obtained in (A) (240 nig, 0.49 mmol) was added with trifluoroacetic acid (3 mL), and the 
. mixture was stirred for two days at room temperature. The solvent was evaporated under reduced pressure, and then 
: 40 the residue was added with toluene and the solvent was evaporated again! The residue was added with chloroform, 
methanol arid ether, and the deposited crystals were collected by filtration, and dried to obtain.the title compound as 
: light yellow powder (130 mg, 73%). 
1 H-NMR (CD3OD) 8 : 1.37 (6H, d,; J=7.1Hz), 3.18 (1H, m), 7.16 (1H, s), 7.58 (1H, m), 7.75 (1H, d, J=1 6.1 Hz), 7.77, 
(1H, m), 7.89 (1 H, d,J=1;7Hz), 9.26 (1 H > d, J=7.6Hz), 9.34(1 H,s) 
45 : FAB-MS; m/z: 366 (MH+) 

Example 60; 8-[(4-lsopropyl-1 ,3-thiazol-2-yl)methoxy]-3-(2H-1 ^S^-tetrazol-S-ylMH-pyridotl ,2-a]pyrimidin-4-one 

(A) B-[(4-ls6propyM ,3-thiizbl-2-yl)methoxy]-3-[2-(4-methoxybenzyl)-2H-1 ,2,3Atetrazdl-5-ylMH-pyrido[1 ,2-a] 
50 pyrimidin-4-one 

[0311] The 4-[(4-isopropyl-1 .S-thiazol^-yOmethoxyl^-pyridylamirie; obtained in Example 22 (C) was treated in the 
same manner as in Example 59 (A) to obtain the title compound. 

1 H-NMR (CDCI3) 8 : 1.33 (6H, d, J=6,9Hz), 3.10-3.18 (1H, m), 3.79 (3H, s), 5.50 (2H, s), 5.79 (2H, s), 6.88 (2H, d, 
55 J=8.7Hz), 6.97 (IH, d, J=0.7Hz), 7.02 (1H, dd, J=7.8,2.7Hz), 7.18 (1H,.d, J=2.7Hz), 7.40 (2H, d, J=8.7Hz), 9.11 (1H, 
s), 9.17(1H, d t J=7.8Hz) 
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. (B) 8r[(4-lsppropyl-1 ( 3-thiazoi-2-yl)methoxy]-3-(2H-i, 2 ) 3,44etrazol-5-yl)-4H : pyrido[1 l 2-a]pyrimidih-4-one 
[0312] The 8-[(4-isqpropyl-1,3-tM 

[1 , : 2-a]pyrimidin-4-bhe obtained in (A) was treated in the same mam 
5 1H-NMR (DMSO-dg) 5 : 1.27 (6H, d, J=7.1Hz), 3.02-3.12 (1H, m), 5.74 (2H, s), 7.37 (1 H, dd, J=7.8, 2.7Hz), 7.41 (1H, 
d;;J=0.7Hz), 7.50 (1H, d, J=2.7Hz), 9.07 (1H, s), 9.12 (1 H, d, J=7.8Hz):; 
EI-MS; m/z: 369 (M + ) 
FAB-MS; m/z: 370 (MH + ) 

10 Example 61: 8-[2 : (4-lsoprbpyl-1 ,3^ 

(A) tert-Butyt N:-4-[2-(4-isopropyl-1 ,3-^ 

[0313] , tert-ButylN-(4-methyl-2-pyr^ 

15 in THF (30 ml) and added dropwise with a 1:63 N solution of n-butyiiithium in hexarie (5.89 ml, 9.60 mmoi) at -78°C 
over 5 minutes. The mixture was warmed to room temperature, stirred for 30 minutes, then cooled again to -78°C, 
added dropwise with a solution of 2-(bromomethyi)-4-isopropyl-1 ,3 -thiazol (1 .27 g, 5.76 mmoi) in THF (1 0 ml) over 10 
minutes, and stirred at the same temperature for 30 minutes. After the reaction, the reaction mixture was added with 
water, warmed to room temperature, then extracted with ethyl acetate, washed with saturated brine, and then dried 

20 over anhydrous sodium sulfate. The solvent was evaporated, and the residue was purified by silica gel column chro- 
..■ matography (chloroform) to obtain the title compound (0.69 g, ;5T. 7%) as a pale yellow solid. 

1 H-NMR (CDCIg) 5 : 1 .29 (6H, d, J=6.9Hz), 1 .53 (9H, s), 3.02-3.20 (1 H, m), 3.05-3.1 3 (2H, m), 3.27-3.34 (2H, m), 6.70 
(1H, s), 6.78-6.82 (1H,m), 7.87 (1H, brs), 7.93 (1H,brs), 8.^ 

(B) 4-[2-(4-lsopropyl-1 ,3-thiazol-2-yl)ethyl]-2-pyridineamine 

[031 4] The tert-butyl N-4-[2-(4^isopropyi-.1 , 3-th iazol-2-yl)ethyl]-2-pyridylcarbamate obtained in (A) was treated in the 
same manner as in Example 22 (C) to obtain the title compound.: 

1B-NMR (CDCI3) 5 : 1.29 (6H l d, J=6 ; 8Hz), 2.98-3.01 (2H, m), 3.01 -3.07 (1 H, m), 3,1 "i -3; 1 5 (2H, m), 4.40 (2H, brs), :. ■ 
6.36 (1H t s), 6.50-6.52 (1H, m), 6.71 (1H,s) 

(B) 8-[2-(4-lsopropyl-1 ,3-thiazol-2-yl)ethyl]-3-[2-(4-methoxybenzyl)-2H-1 ,2,3,4-tetrazol-5-yl]-4H-pyrido[1 ,2-a] 
, pyrimidin-4-one 

[0315] The.4-i2-(4-isopropyi-1 ,3-thiazbl-2-yl)ethyl]-2-pyridineamirie obtained in (Bj was treated in the same manner '• 
as in Example 59 (A) to obtain the title compound. ; 

1 H-NMR (CDCI3) 5 : 1 .28 (6H, d, J=6.8Hz), 3.00-3.10 (1 H, m), 3.26-3.35 (2H, m), 3.35-343 (2H, m), 3.79 (3H, s), 5.80 
(2H, s), 6.73 (1H,d, J=1 iOHz), 6.88 (2H, d, J=8.8Hz), 7.1 4 (1 H, dd, J=7.3, 1 .8Hz), 741 (2H, d, J=8.8Hz), 7.57 (iH, s), 
8.11 (1H,d, J=5.1Hz), 9.18 (1H,s) : ; 

(C) 8-[2-(4-lsopropyl-1 ,3-thiazol-2-yl)ethyl]-3-(2H-1 ,2,3,4-tetrazpl-5-yl)-4H -pyrido[1 ^-alpyrimidin^-one 

[0316] The 8-[2-(4-is6propyl-1 ,3-thiazol-2-yl)ethyl]-3-[2-(4-methoxybenzyl)-2H-1 ,2,3,4 -t^ 
[1 ^-alpyrimidin^-ohe obtained in (C) was treated in the same manner as in Example 59 (B) to obtain the title com- 
pound. 

1 H-NMR (DMSO-d 6 ) 5 : 1 .20 (6H, d, J=6.9Hz), 2.92-3.02 (1 H, m), 3.30 (2H, t, J=7.1 Hz), 3.43 (2H, t, J=7.1 Hz), 7,08 
(1H, d, J=0;7Hz), 7.57 (1H, dd, ^6^ 0.7Hz), 7.77 (1H, s), 9.05-9.20 (2H, m) 
EI-MS; m/z: 367 (M + ) 
FAB-MS; m/z: 368 (MH + ) . 

Example 62: 8-[3-(4-ls6propyl-1 ,3-thiazol-2-yl)propyl]-3-(2H-1 ^.S^-tetrazoi-S-ylJ-^H-pyridotl ,2-aipyrimidin-4-one 

(A) Methyl 4-2-[(tert-buthbxycartDbnyl)amiho]4-pyridylbutan6ate 

55 [0317] \tert-Butyl N-(4-methyj-2-pyridyi)carbiamate (2.04 g, 9.80 mmoi) was dissolved in THF (50 ml), and added 
dropwise with a 1.5 N solution of n-butyllithium in hexane (16.3 ml, 24.5 mmoi) under nitrogen flow at -78°C over 5 
;; minutes. The mixture was warmed to room temperature, stirred for 30 minutes, then cooled again to -78°C ) added 
" , dropwise with methyl 3-bromoprbpionate (3.21 ml, 29.4 mmoi), and stirred at the same temperature over 30 minutes. 
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: The reaction mixture was added with water, warmed to room temperature, then extracted with ethyl acetate, washed 
' with saturated brine, arid then dried over anhydrous sodium sulfate. The solvent was. evaporated, and the residue was 
V purified by. silica ge! column chromatography (chlprpfprm^hlorpfprm; ethyl acetate) to obtain the title compound (1.10 
g, 38.2%) as a mixture of a colorless oil and a solid. 
5 1 H-NMR (CDCI3) 8;: 1.53 (9H.S); 1.93-2.05 (2H, m), 2.34 (2H, t, J=7.5Hz), 2.65 (2H, t, J=7.7Hz), 3.67 (3H, s), 6.79 
(lMd,J=5^ 

(B) 4-2-[(tert-Buth6xycarbonyljamino]^pyridylbutanoic acid 

. 10 [0318] . The methyl 4-2-[(tert-buthoxVcarob in (A) was treated in the same 

manner as in Example 11 (B) to obtain the title compound. 

1 H-NMR (CDCI3) 5 : 1 .54 (9H, s), 1 .97-2.06 (2H, m), 2.39 (2H, t, J=7.1Hzj, 2.70 (2H, t, J=7.6Hz), 6.82 (1H, dd, J=:5.4, 
1.5Hz), 7.87 (1H, brs), 8.00 (1H, d, J=5.4Hz), 8.32 (1H, brs) 

15 (C) tert-Butyl N-i4-(4-amihb-4-oxobutyi)-2-pyridyl]carbamate 

[0319] The 4-2-[(tert-buthoxycarbonyl)amino]-4-pyridylbutanoic acid obtained in (B) (0;38 g, 1,36 mmol) was dis- 
solved in THF (20 ml), added dropwise with triethylamine (189.1 uJ, 1.36 mmolji and with ethyl chloroformate (129.6 
|il, 1.36 mmol) under ice cooling, and stirred at the same temperature for 15 minutes. A solution of concentrated 
20 aqueous ammonia (28%, 10 ml) inTHF (10 ml) was added dropwise, and the mixture was stirred at the same temper- 
ature for 15 minutes. After the THF was evaporated, the residue was added with; a small amount of water, extracted; 
; with chloroform,; washed with saturated brine, and then dried oyer anhydrous sodium sulfate. The solvent was evap- 
bratedto obtain the title compound (0.46 g^ quantitative yield) as a colorless solid. 

1 H-NMR (CDCI3) 8 : 1.53 (9H,s), 1.97-2.07 (2H, m), 2.23 (2H,t, J=7;5Hz), 2.67 (2H- t, J=7;5Hz), 5.31-5.47 (1H, brs), 
25 • 5.47-5.60 (1H, brs), 6.81 (1H, d, J=5.1Hz), 7.78 (1H, brs), 7.80 (1H, brs), 8.14 (1H, d, J=5.1Hz) 

(D) tert-Butyl N"[4-(4-amino-4-thioxobutyl)-2-pyridyl]carbamate 
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[0320] The tert-butyl N -[4^ (4-^ 
30 as in Example. 1 1(D) to obtain the title compound. 

' : 1 H-NMR (CDCI3) 5 : 1,52 (9H, s), 2.13-2.22 (2H, rh), 2.62 (2H, t, J=7.3Hz), 2.69 (2H, t, J=7.3Hz), 6.82 (1 H, d, J=5.i Hz), 
6.25-7.47 (3H, rr\), 7.72 (1H, brs), 8.13 (1H, d, J=5.1Hz) 



(E) tert-Butyl N-4-i3-(4-isopropyr-1 , 3-th iazol-2-yljp ropy l]-2-pyridy [carbamate 



[0321] The tert-butyl N-[4-(4-amin6-4-thioxobutyl)-2-pyridyl]carbamate obtained in (D) (0.36 g, 1 .22 mmol) was sus- 
pended in ethanol (10 ml) and added with 1 -bromo-3-methyl-2-butahone (0.20 g, 1 .22 mmol), and the mixture was 
heated under reflux for 1 hour. After the solvent was evaporated, the residue was added with saturated aqueous sodium . 
hydrogencarbon ate, extracted with chloroform, washed with saturated brine, and then dried over anhydrous sodium 
40 sulfate. The solvent was evaporated to obtain the title compound (0.40 g, 90.8%) as a pale yellow oil. 

1 H-NMR (CDCI3) 8 : 1 .29 (6H, d, J=6.9Hz), 1 .54 (9H, s), 2.08-2.20 (2H, m), 2,71 (2H, t, J=7!7Hz), 3.01 (2H, t, J=7.7Hz), 
: 3.02-3.12 (1H, m), 6.71 (1 H, d, J=1 0Hz), 6.80 (1 H, dd, J=5.1 , 1 .2Hz), 7.85 (1 H, brs), 8.1 9 (1 H, d, J=5.1 Hz), 8.89 (1 H, 
brs) 

45 (F) 4-[3-(4Tjs6propyl-1 J 3-thiazol-2-yl)propyl]-2-pyridineamine 

: [0322] : The tert-butyl N-4-[3T(4-isoprbpyl-1 ,3-thi^ in (E) was treated in 

;:- V'- ::; rthe same manner as in Example 22 (C) to obtain the title compound. 

1 H-NMR (CDCI3) 8 : 1:30 (6H, d, J=6.9Hz), 2.03-2.18 (2H t m), 2.60 (2H, t, j=77Hz), 3.00 (2H, t, J=7.6Hz), 3,00-3.12 
so (1H,^ 

(G) 8-[3-(4-lsoprppyl-1 ,3-thiazol-2-yl)pr6pyl]-3-[2^(4-methoxybe ,2,3 ) 4-tetrazol-5-yl]-4H-pyrido[1 ,2 -a] 

pyHmi.dln-4-pne; '. 

.55 ; [0323] Trie 4-[3-(4-isbpropyl-1 ,3-thiazol-2-yl)propyl]-2-pyridineamine obtained in (F) was treated In the same manner 
as. in Example 1 59 (A) to obtain the title compound. - 

1 H-NMR (CDCI3) 8 : 1 .30 (6H, d, J-7.tHz), 2.20-2.30 (2H, m), 2.91 (2H, t, J=7.7Hz), 2.98-3.08 (1H, m), 3.09 (2H, t ( 
J=7.4Hz), 3.79 (3H, s), 5.81 (2H ( s), 6.74 (1H, s), 6.89 (2H, d, J=8.8Hz), 7.17 (1H, dd, J=7.1, 1.8Hz), 7.42 (2H, d, 
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J=8.8Hz), 7.59(1 H, brs), 9.20 (1H, d, J=7.1Hz), 9.20 (1H, s) 

: (H)-8r[3T(4-lsopropy!-1,3:thiaz6l-2-yl)pro^ 

, : 5 .- [0324] The ; 8-[3-(4-isopropyM^ 

; ■ [l.a-ajpyrimldin^-one obtained in (G).was treated in the same manner as in Example 5? (B) to obtain the title com- '■■ 
■■ pound. ,. - : 

■ : . : i H-NMR (DMSO-d 6 ) 6 : 1 .22 (6H, d, J=7.1 Hz), 2.1 0r2.20 (2H, m), 2.90-3 : 08 (5H, m), 7.08 (1 H, s), 7;51 (1 H, d, J=7.1 Hz), 

7.73 (1H, brs), 9.0a (1H f s)i 9.08-9.17 (1H ( m) ;. 
10 E (-MS ; m/z : 38 i (M+) • , , ; , , .; \ ,. A^- '-.v-.;-'., ,, - . -V;,- , . : 

. FAB-MS; m/z: 382 (MH + ) ':,[ . 

Example 63: 8-[(4-lsopropylTl, 3^ 

75 (A) Ethyl 2-(2-(tert-buthoxycarbonyljamino)-4-pyridYl acetate : 

[0325] tert-Butyl N-(4-methyl-2!-pyridyi)carbamate (3.08 g, 14;8 mmol) was dissolved in THF (80 ml), and added 
: dropwise with n-butyllithium (1 .5 M solution in hexane, 20 ml) at -78°C under argon atmosphere, and then the reaction 
mixture was warmed to room temperature, and stirred at room temperature for 30 minutes.. The mixture was cooled 
20 again to -78°C, added dropwise with a solution of ethyl chlorbformate (1 .42 mi) in THF (1 0 ml), arid stirred at the same 
terhperature for 1 hour. After a saturated aqueous ammonium chloride was added, the reaction mixture was distributed 
; in ethyl acetate and saturated brine. The organic iayer was dried over magnesium sulfate, the solvent was evaporated, 
and then the residue was purified by silica gel chromatography (chloroform) to obtain the title compound (2.6 g, 63%) 
as white powder.: 

25 1 H-NMR (CDCI 3 ) 6 : 1 .27 (3H, t, J=7.1 Hz) t 1 .54 (9H, s), 3.61 (2H, s), 4.17 (2H ( q, J=7.1 Hz), 6.91 (1 H, dd, J=5.i, 1 .5Hz), 
7.91 (1H, s), 8.22 (1H, d, J=5.1Hz), 8.49 (1H,brs) 

(B) tert-Butyl N-(4-(2-amino-2-oxoethyl)-2-pyridyl)carbamate , 

30 [0326] The ethyi 2^2-(tert-buthoxycarbonyl)amino)-4-pyridyiacetate obtained ih ; (A) (550 mg, i. 96 mmol) was dis- 
solved in THF (5 ml), added with 28% aqueous ammonia.(1 0 ml), and stirred at room temperature for 6 days, the 
deposited solid was collected by filtration and dried to obtain the title compound (130 mg); The filtrate was extracted 
with chloroform, the extract was dried over magnesium sulfate, and then the solvent was evaporated to obtain 250 mg 
of the title compound (the total yield 350 mg, 71 %). 
-V 6.94 (1H, dd, J==5.1, 1.5Hz), 7.6i (1H, s), 7.90.(1 H, s), 8.21 (1H, d, 

■ - : :U=5.iHz) • . . . ;. ■ , ; '. :. ' ■ ., ; y • ' " • ; : .; .; ■ . : : ; ' ■ /-' ' ; .. ' : / ' : - . 

.^(C) tert-Butyl N-[4-(2-aminp-2rthioxoethyl)-2-pyridyl]caitamat^ . 

-fa [0327] : The tert-butyi NT^ in (B) was treated in the same manner 

; . as in Example 11 (D) to obtain the title compound. 

1 H-NMR (CDCI3) 8 : 1.54 (9H, s), 3.38-3.11 (2H, m), 3.99 (2H,s), 710 (1H, dd, J=5.1, 0.7Hz), 7,32 (1 H, brs), 7.83 (1H, 
brs), 8;15 (TH, d, J=5.1Hz) ; : 

45 (b) (2-Amino-4-pyridyl)(4^sopropyl-1 ,3-thlazol-2-yl)methanone . 

[0328] The tert-butyl N-[4-(2-amino-2-thioxoethyl)-2-pyridyl]carbamate obtained in (C) (0.37 g, 1 .38 mmol) was sus- 
pended in ethanol (1 0 ml), added with 1 -bromo-3-methyl-2-butanone (0.23 g, 1 .38 mmol), and heated under reflux for 
1 hour/Since the material remained according to TLC, 1-bromb-3-methyl-2-butanone (0.23 g, 1 .38 mmol) was further 
50 added, and the mixture was heated under reflux for another 1 hour. After the solvent was evaporated, the residue was 
added with saturated aqueous sodium hydrogencarbonate and extracted with chloroform, the extract was Washed with 
saturated brine and then dried over anhydrous sodium sulfate, and the solvent was evaporated, The residue was 
purified by- preparative TLC (chlbroform:methanol = 30:1, v/v) to obtain tert-butyl N-4-[(4-is op rd py I- 1 , 3 -th i az 6 1 -2 -y I) 
carb6nyi]-2-pyridylcarbamate (94.8 mg) as a paje orange oil and the title compound (71 .9 mg, 2i .0%) as a pale orange 
: ;55 .; - oil. The tert-butyl N-4-[(4-isbpropyl-1 1 .S-thiazol^-ylJcarbohyll^-pyridylcarbarhate (94- 8 mg) was.dissolved in methylene - 
; chloride (2 mi), and added dropwise with trifluoroacetic acid (2 m()..under ice cboiing, and the mixture was stirred at 
room temperature f or i hour. After the solvent was evaporated, the residue was added with saturated aqueous sodium 
hydrogencarbonate, and extracted with chloroform, the extract was washed with saturated brine, dried over anhydrous 
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sodium sulfate, and the solvent was evaporated to obtain the title compound (68.8 nig). (The total yield, U0.7 mg; 
■ 41:1%).: . .:. .. • y. ; ' ' .... V. - ; • . 

... 1 H-NMR ,(CPCI 3 ).5: 1 37 (6H, d, J=6.?Hz), 3.17-3.28 (1H, m), 4.74 (2H, brs), 7.33 (IHi d, J=0.7Hz), 7.51 (1H, brs), 
. 7.60 (1 Ht dd t J=5.3- 1 .3Hz), 8.25 (1H f dd, J=5.3 ( 0.6Hz) \ : 

(E).8-[(4-lsoprbpyM,3^ 
pyrimidin-4-one 

: [0329] The (2-amino-4-pyridyl)(4-isopiropyl-1 ,3-thiazoi-2-yl)methanone obtained in (D) was treated in the same man- 
jo ner as in Example 59 (A) to obtain the title compound. 

iH-NMR(CDCI 3 j8: 1.41 (6H, d, J=7. 1 Hz), 3.24-3.32 (1H, rri), 3.80 (3H, s), 5.84 (2H, s), 6.90 (2H, d, J=8.8Hz), 7.43 
(2H, d, J=8.8Hz), 7.46 (1H, s), 8.06 (1H, dd, J=7.6, ■ 1.7Hz), 9.17 (1H, d, J=1 .7Hz), 9.34 (1H, d, J=7.6Hz), 9.34 (1H, s) 



(F) 8-[(4-IsopropyM ,3-thiazpl-2-yl)carbonyl]-3-(2H-1 ,2,3,4-tetrazol-5-yl)-4H-pyrid6[1 ,2-a]pyrimidin-4-one 



[0330] The 8-[(4-isbpropyl-1 1 3-thiaz6l-2-yl)carbonyl]-3-[2-(4-methoxybenzyi)-2H-1 ,2,3,4-tetrazol-5-yl]-4H-pyrido^ 
[i,2-a]pyrimidin-4-one obtained in (E) was treated in the same man ner. as in Example 59(B) to obtain the title.compound.. 
. 1 H-NMR (DMSO-d 6 ) 5 : 1.36 (6H, d, J=6.9Hz), 3.20-3.30 (1-H, m), 7.89-7.96 (1H, m), 8.03 (iH, s), 8.98-9.02 (1H, m), 
9.02-9.11 (1H, m), 9.17-9.23 (1H, m) 
20 EI-MS; m/z: 367 (M + ) 

\ Example 64:>2-^ . 

25 . . . . ■' '•' ••' • • : • ' • ■ .' ' . . , . 

••' [0331] tert-Butyl N-(4-methyl-2-pyridyl)carbamate (1 .74 g, 8.35 mmol) was dissolved in THF (50 ml), and added 
■ dropwise with a 1 .63 N solution of n-butyllithium in hexane (12.8 ml, 20.9 mmol) at -78°C over 10 minutes. The mixture 
' was warmed to; room temperature, stirred for 30 minutes, cooled again to -78°C, added dropwise with a solution of 
. : ; ^ mmol) in TH F (1 0 m I) over 1 0 m in utes , and stirred at the same 

30 ^ temperature for 30 minutes. The reaction mixture was added with water, warmed to room temperature, and extracted 
with ethyl acetate, the extract was washed with saturated brine and then dried over anhydrous sodium sulfate, and the 
solvent was evaporated. The residue was purified by silica gel column chromatography (chloroform) to obtain the title 
compound (1,90 g, 62.9%) as a pale yellow solid. 
■ ; TH-NMR (CDCI3) 8 : 1.33 (9H, s),1 .53 (9H, s), 3.10 (2H, t, J=7.9Hz), 3.30 (2H, t, J=7.9Hz), 6.71 (1H, d,J=0.5Hz), 6.80 
■ 35 ; ^ (1H, brs), 8.14 (1H, d, J=5.1Hz) 

(B) 4-2-[4 : (tert-Butyl)-i ,3-thiazbl 2-yl]ethyl-2-pyridineamine 

[0332] The tert-butyl N-(4-2-[4-(tert-butyi)-1 ,3-thiazol-2-yl]ethyl-2-pyridyl)carbamate obtained in (A) was treated in 
40 the same manner as in Example 22 (C) to obtain the title compound. 

: 1H-NMR (CDCI3) 8 : 1.33 (9H; s), 2.98 (2H, t, J=7.8Hz), 3.26 (2H, t, J=7.8Hz), 4.47 (2H, brs), 6.36 (1H, s), 6.51 (1H, 
dd, J=5.1, 0.5Hz), 6.72 (IK, s), 7.95 (1H, d, J=5.4Hz) 

.(C) 8-2-[4-(tert-Butyl)-1 ,3-thiazoI-2-yl]ethyl-3-[2-(4-methoxybenzyl)-2H-1 ,2,3 f 4-tetrazol-5-yi]-4H-pyridoil ,2-a] 
45 pyrimidin-4-one 

[0333] The 4-2-[4-(tert-butyl)-1 ,3-thiazol-2-yl]ethyl-2-pyridineamine obtained in (B) was treated in the same manner 

as in Example 59 (A) to obtain the title compound. . 
.. : 1H-NMR (GDCI 3 )8 : 1.30 (9H, s), 3.32 (2H, t, J=7.1Hz), 3.41 (2H, t, J=7.1Hz), 3.78 (3H, s), 5.80 (2H, s), 6.73 (1H, s), 
so ■ 6.88 (2H, d, J=8.7Hz), 7,1 5.(1 H, dd, J=7.3, 1.7Hz), 7.41 (2H, d, J=8.7Hz), 7.58 (IH, brs), 9,16 (1H, d, J=7.3Hz), 9.18 

, . (D) 8-i2-[4-(tert-Bu^ 

55: [Q334] The : V : 8-2-(4-(tert-butyl)-1 ,3-thiazol-2-yl]ethyi-3-[2-(4-methbxybenzyl)-2H-1 ) 2,3,4-tetrazol-5-yl]-4H-pyrido 
[1 ,2-a]pyrimidin-4-one obtained in (C) was treated in -the same manner as in Example 59 (B) to obtain the title com- 
pound. ' 

. ; 1 H-NMR (DMSO-dg) 8 : 1-23 (9H, s), 3.30 (2H, t, J=7.1Hz), 3.43 (2H, t, J=7.1Hz), 7.07 (1H, s), 7.54 (1H, d, J=6.9Hz), 
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7.73 (1H, brs), 9.04 (1H, s), 9:09 (1H, brd, J=5.4Hz) : 
EI-MS; nrVz: 381 (M + ); : 
FAB-MS; m/z:.38i2 (MH+), 

: v; 5 . Example 65: (E>3-(2-Hydrq^ , 
' 2-prppenoic acid _ \. 

(A) 2rHydrbxy-8-[2-(4-isdpropyl-^ 

10 [0335] : 4-[2-(4-lsppropy!-1 ,3-th iazol-2-yl)-1 -ethenyl]-2-aminopyridjne (1 .1 5 g, 4.65; mmpl) and ^1(2,4,6-^0^0^119-, 
nyl) malonate {2.2 g, 4.75 mmbl) were heated under reflux in xylene (6 mi) for 1 hour, and then purified by silica gel 
chromatography (chlorofoiTO-metharioi, 20:1 , v/v) to obtain the title compound (900 mg, 61 %) as white powder. 
1 H-NMR (CDCI3) 8 : 1 .29 (6H, d; J=6.9Hz), 3.06 (1H, m), 3.34 (2H, m), 3.39 (2H, m), 5.33 (1H, s), 6.73 (1H, s), 7.09 
■ (1H, dd, J=7;1, 1.7Hz), 7.38 (1H, s), 9.01 (1H, d, J=7.1Hz) 

(B) tert-Butyi (E)-3-(2-hydroxy-8^ 
2-propenoate .' 

[0336] . Oxalyl chloride (100 p.L) was dissolved in methylene chloride (5 ml), added with DMF (155 ul) under ice 
20 cooling, and stirred for 15 minutes. The mixture was added with the 2-hydrbxy-8-[2-(4-isopropyl-1 ) 3-thiazol-2-yl)- 
1-ethenyl]-4H-pyrido[1 j2-a]pyrimidin-4-one obtained in (A) (95 mg, 0.30 mmol) as powder as it was, and stirred at room 
temperature for 3 hours, the reaction mixture was neutralized with saturated aqueous sodium hydrpgencarbonate and 
extracted with ethyl acetate, the extract was washed with saturated brine and dried over magnesium sulfate, then the 
solvent was evaporated under reduced pressure. The residue was purified by preparative thin layer chromatography 
25 (chlorofprm-methanol, 93:7, v/v) to obtain 2-hydroxy-8-[2-(4-isopr6pyl-1 ,3-thiazoi-2-yl)-1 -ethenyl]-4H-pyrido[1 ,2-ajpy- 
: rimidin-4-b ne-3-carbaldehyde (76 mg). This compound was added with (tert-buthoxycarbonylmethylene)triphenyl- 
phosphorane (255 mg) and ITHF (5 ml), and the mixture was stirred with heating at 60° C for 10 hours. After the solvent 
was evaporated under reduced pressure, the residue was purified by preparative thin layer chromatography (ch I oro- . 
form-rriethariol, 9:1 ; v/v) : tb obtain yellow oil (64 mg, 50%). • 
30 1H-NMR (CDCI 3 -CD 3 OD) 8: 1.28(6H, d, J=6.8Hz), 1.51 (9H, s), 3.05 (1H,mj, 3.22 (2H, m), 3.42 (2H, m), 6.81 (1 H, : 
- s),6.97 (1H, d, J=15.9Hz), 7.23 (1H, s), 7.27 (1H, dd, J=7.1, 1.7Hz), 7.95 (1H, d, J=15.9Hz), 9.01 (1 H, d, J=7.1Hz) 



: (C) (E)-3(-2-Hydr6xy^8-[2-(4-isopropyl-1,3-thiazol-2-yl)-1 -ethenyl]-4H-pyrido[1 ,2-a]pyrimidin-4-one-3-yl)-2-propenoic 
• • acid • ; : \v-X.-' :: ;: :: . ; . ... : . • "'--^ ' . ' V-V". - - : • ' / ■ ' - : . ' 

35 ■'. • : ; • •": ::v - : - : . ' "";■■} . : '" ■ ' " ' ' 

[0337] v The v .te 

4-one-3-yl)-2«prppenoate obtained in (B) (30 mg, 0.068 hnmol) was dissolved in trifluorbacetic acid (1ml), and stirred 
for 20 minutes. After the solvent was evaporated under reduced pressure, the residue was purified by preparative thin : 
tayer chromatography (chlorofbhTi-methanbl, 9:1, v/v) to obtain the title compound (1^ as yellow powder. 

40 1H-NMR (CDCI3-CD3OD) 8 : 1.28 (6H, d, J=6.8Hz), 3.06 (1H, m), 3.33 (2H, m), 3.41 (2H, m), 6.82 (1H, s), 7.03 (1H, 
d; J=1 5.9Hz), 7.23 (2H, m)8.06 (1H, d, J=15.9Hz), 9.01 (1H, d, J=7.1Hz) 

Example 66: 2-Hydroxy-8-[2-(4-isopropyl^1 ,3-thiazol-2-yl)-1 -ethenyl]-3-[(1 H-1 ,2,3 r 4-tetrazo^5-ylimino)rriethyl]-4H- 
pyrido[1 ,2-a]pyrimidin-4-one 

45 

[0338] The 2-hydroxy-8-[2-(4-isoprbpyi-1 ,3-thiazol-2-yl)-1 -etheny!]-4H-pyrido[1 ,2-a]pyrimidin-4-one-3-carbalde- 
hyde obtained in Example 65 '(B) (50 mg) and 6-aminotetrazol (50 mg)were suspended in methanol (1 0 ml), and heated 
under reflux for 9 hours. After the soivet was evaporated under reduced pressure, the residue was purified by prepar- 
ative thin layer chromatography (chloroform-methanol, 9:1 , v/v) to obtain the title compound (40 mg, 67%, E, 2 mixture) 
so . as yellow powder 

; ; 1H-NMR (CDCI3 CD3OD) 8 : 1.29 (6H, m), 3.08 (1 H, m), 3.13 (2H, m), 3.35 (2H, m), 3.85 (1H, s), 6.79:(1H, s), 6.92 
: (1H, m), 8.1-8.4 (total gH. rn), 8.96, 9.18 1H, each s) 
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Example 67: 2-Hydroxy-8-[2-(4-isopropyl-1 ,3-thiazol-2-yf)-1 -ethenyl]-3-[(1 H-1 ,2,3,4-tetrazol-5-ylim^^ 
: 1 pyrido[1 ,2-a]pyrimidin-4-one 

(A) (E)-3-(2-Hydroxy^8r[2^ 
5 2-propenehitrile 

[0339] The 2-hydrpxy-8-[2-(4-isopropyi-1 ,3-thiazol-2-yl)-i -ethenyl]-4Hrpyrido[1 ,2-a]pyrirnidin-4-one-3-carbalde- 
hyde obtained in Example 65 (B) (500 mg,1 .46 mmol) and cyanomethyltriphenylphosphorarie (660 mg) were dissolved 
inTHF.(15 ml), and stirred for 30 minutes. The solvent was evaporated under reduced pressure, the residue was added 

, 1p ■ with methylene chloride and ether, and the deposited solid was collected by filtration and dried to obtain the title com- 
pound (255 mg, 48%) as a yeilow solid. 

• 1 H-NMR (CDCI3-CD3OD) 8 : 1.28 (6H, d, J=6;8H2) ( 3.06 (1H, m), 3.32 (2H, m), 3.41(2H,m), 6.61 (1H, d, J=16.4Hz), 
; : 6.82 (1Hi d, J=1.0H2), 7.22 (2H, m), 7.71 (1H, d, J=16.4Hz), 9.001 H, d, J=7.6Hz) . 

*5 (B)2-Hytiro^ 
pyrimidin-4-one 

[0340] Aluminum chloride (112 mg, 0.842 mmol) was suspended in DMF (3 ml), added with sodium azide (1 80 mg, 
2.77 mmol); and stirred for 1 0 minutes. The mixture was added with the (E)-3-(2-hydroxy-8-[2-(4-isopropyl-1 ,3-thiazol- 

20 2-yl)-1-ethenylj-4H-pyridb[1^^ obtained in (A) (100 mg, 0.273 mrnol), and 

stirred at 1 00°C for 2 days. After ice and 1. M hydrochloric acid were added, the resulting homogeneous solution was 
adjusted to pH 4-5 with saturated aqueous sodium hydrogencarbonate, and the deposited solid was collected by fil- 
1 tration, and purified by preparative thin layer chromatography (ch lorof 6nm-m eth an ol-water, 8:3:1, v/v, the low layer 
solution) to obtain the title compound (18 mg, 16%) as yellow powder. 

25 1 H-NMR (DMSO-d 6 )5: 1.20 (6H, d, J=7.6Hz), 3.0-3.3 (5H, m), 7.09 (1H, s), 7.15 (1H, s), 7,26 (1H, m), 7.74 (2H, s), 
8.88 (1H,d, J=5.9Hz) 

Example 68: N-(1 H-1 ,2,3,4-Tetrazol-5-yl)-1 -ethyl-7-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1 -ethenyl]-4-oxo-1 ,4-dihydrp- 
' 3-quinolinecarboxamide ■ 



30 



(A) Diethyl 2-{ethyl-3-[(Ej-2-(4Tisopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]anilinomethylehe)malonate 



[0341] A solution of N-ethyl-3-[(E)-2-(4-isopropyl-1,3-thiazol-2-yl)-1-ethenyl]aniline. (297.4 mg, 1 .09 mmol) and die- 
thyl ethpxymethyienemalonate (0.230 ml, 1.14 mmol) in toluene (5 ml) was heated under reflux for 14 hours. The 
35 solvent was evaporated, and the resulting residue was purified by silica gel column chromatography (hexaneiethyl 
; acetate = 85:15 

: (B) Ethyl 1-ethyl : 5-^ 

arid ethyri -ethyl-7-[(E)-2-(4-isopropyl-.1 i 3-thiazol-2-yl)-1-ethe (isomer 

■>p- -V-Byy-^ • ' : /y ■ . .' .. 

[0342] : PyrophpsiDhpric acid (3 ml) was added to diethyl 2-{ethyl-3-[(E)-2-(4-isopropy1-1 ,3-thiazol-2-yl)-1 -etheriyl]ari- 
ilinomethylerie)maIonate /(448.;3.mg; : ;i : ;0lmmol), and the mixture was stirred with heating at 11 6°C for 45 minutes. The- 
reaction mixture was added with water, and extracted with ethyl acetate. The organic layer was washed with Water and 
. 45 : saturated brine and dried over anhydrous sodium sulfate, then the solvent was evaporated, and the resulting residue 
; / : was purified by PTLC (chloroform :methanol = 97:3) to obtain isomer A (148.6 mg, 36.8%) as a colorless solid, and 
then isomer B (189.4 mg,;47.2%) as a colorless solid. 
Isomer A 

1 H-NMR (CDCI3) 6 : 1.33 (6H, d, J=6.8Hz), i.40 (3H, t, J=7.1Hz) ( 1 .53 (3H, t, J=7.2Hz), 3.11 (1H, dq, J=6,8Hz), 4.24 
50 (2H, q, 7,2Hz), 4.38 (2H, q, J=7.1 Hz), 6.80 (1 H, s), 7.03 (1 H, d, J=1 6.1 Hz), 7.42 (1 H, d, J=8.5Hz), 7.49 (1 H, d, J=7.6Hz), 
7.62 (1 H, t, J=8.5Hz), 8.42 (1 H t s), 8.81 (1 H ( d, J=1 6.1 Hz) 
Isomer B 

1 H-NMR (CDCI 3 ) 6 : 1.35 (6H, d, J=7.1 Hz), 1 .42 (3H, t, J=7.1Hz), 1.58 (3H, t, J=7.2Hz), 3 : 15 (1H, dq, J=6.8Hz), 4.28 
(2H, q, 7.2Hz) ( 4.40 (2H, q, J=7..1Hz), 6,90 (1H, s), 7.45 (2H, br s), 7.51 (1H, brs), 7.03 (1H, d, J=16.1Hz), 7.42 (1H, 
55 d, J=8.5Hz), 7.59 (1H, dd, J=8.5, 1.5Hz), 8.49 (1H, s), 8.51 (1H t d, J=8.5Hz) 
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, : . :. [0343] 1 N Aqueous sodium hydroxide (0.707 ml, 0,71 mmol) was added to a solution of ethyl 1 -ethyl-7-[(E)-2-(4-iso- 
pro^ 6.47 mmol) in a mixture of 

5 methanol (1 ;5 ml)-tetrahydrofuran (1 .5 ml)-water (1 .5 ml), arid the resulting mixture was stirred at room temperature 
, for 6.5 hours. After the solvent was evaporated, water was added, 1 N hydrochloric acid (0.707 ml) was added, and 
the deposited crystals were collected by filtration, washed with water and dried to obtain the title compound (137.8 rrig, - 
79.4%) as a colorless solid. 

1 H-NMR (bMSO-d 6 ) 8: 1.29 (6H, d, J=6.8Hz), 1.62 (3H, t,J=7.1Hz), 3.09 (1H, dq;J=6.8Hz), 4.66 (2H, q, J=7.i Hz), 
, ; 10 : 7.36 (1H, s),7.70 (1H, d, J=16.1Hz), 7.88 (1H, d, J=16.1Hz), 8.05 (1H,d, J=8.3Hz), 8.30 (IH.s), 8.35 (1H, d, J=8.3Hz), 
9 r 06 (1H, s); . : 

(D) N-(1 H-1 ,2,3 ,4-Tet razo J -5 -y I ) i ^ethyl-7-[(Ej-2-(4-isdpropyl-1 ,3-thiazol-2-yl)-1 -ethenyli-4-oxo-1 ,4-dihydro- 
3-quinolinecarboxamide 

15 " ■ ■ • • '• • • ■"■ 

[0344] A solution of 1-ethyl-7-[(E)-2-(4-isopropyl-1 ,3-thiazol-2-yl)-1-ethenyl]-4-oxo-1,4-dihydro-3-quinoljnecarboxy- 
lic acid (39.6 mg, 0.11 mmol) in dimethylformamide (2 ml) was added with ethyl chloroform ate (15.3 pJ, 0.16 mmol) 
and triethylamine (22.5 u.l, 0,1 6 mmol) under ice cooling, and the mixture was stirred at the same temperature for 3 
hours. Then, 5-aminotetrazol (13.7 mg, 0.16 mmol) and triethylamine (44.9 uJ, 0;32 mmol) were added; and the mixture 
20 was stirred at room temperature overnight. After the solvent was evaporated, water was added, arid the deposited 
solid was collected by filtration, washed thoroughly with chloroform, and dried to obtain the title compound (14.6 mg, 
• 31 .2%) as a pale yellow solid. 

■;■ 1 H-NMR (DMSO-d 6 ) 5 ; 1 .29 (6H, d, J=6.8Hz), 1 .48 (3H, t, J=7.1Hz), 3.09 (1 H, dq, J=6.8Hz), 4.65-4.75 (2H, m), 7.35 
(1H, s), 7.70 (1H, d; J=1 6.4Hz), 7.86 (1H, d, J=i6.4Hz), 8.02 (1H, d, J=8.3Hz), 8.27 (1H, s), 8.40 (1H, d, J=8.3Hz), 
' 25, 9.08 (1H,s). : . • 

■ FAB-MS; m/z: 436 (MH + j ; . - • ■ : •< 

Example:69: 1-Ethyl-7-[( 
: 4-quinolinone 

30 '. ' • : • .. " ' • . . . . " v ' 

(A) 1-Ethyl-5-[(E)-2-(4-isopropyl-1 ,3-thiazbl-2-yl)^1 -ethenyl]-4-oxbr1 ,4-dihydr6-3-quinolinecarb6xamide : (isomer A) 
and 1 -ethyl-7-[(E)r2-(4-isopropy!-i ,3-thiazol-2-yl)r1rethenyi]-4-ox6-1 ,4^ihydror3-quiholinecarboxamide (isomer B) 

. ■ [0345] • A solution (5 ml) of N-ethyl-3-[(E)-2-(4"isopropyl-1 ,3-thiaz6l-2-yl)-1 -ethenyljaniline (203.2 mg, 0.75 mmol) and 
35 ethyl 2^yanor3-ethoxy:2-propehbate (total 252.4 mg, 1 .49 mmol) in toluene was heated under reflux for a long period 
of time. The solvent was evaporated, and the resulting residue was added with pyrophosphoric acid (3 ml) and heated 
to 11 0°C with stirring for 1 hour. The reaction mixture was added with water arid extracted with ethyl acetate. The 
": organic layer was washed with water and saturated brine, and dried over anhydrous sodium sulfate; then the solvent 
was evaporated, arid the resulting residue was pun 
40 methanol = 99:1) to obtain isomer A (41 A mg, 15.1%) as a colorless solid, then a mixture of isomers A and B (22.1 
ring, 8.1%), and isomer B (65.3 mg, 23.8%) as a colorless solid. 
Isomer A 

1 H-NMR (CDCI 3 ) 8 ■ 1.33 (6H, d, J=6.8Hz), 1.56 (3H, t, J=7.3Hz), 3.13 (1H, dq, J=6.8Hz), 4.32 (2H, q, 7.3Hz), 5.77 
(1 H, br s), 6.83 (1H t s), 7.08 (1H,d,J=1 5.9Hz), 7.51 (1H, d, J=8.5Hz), 7.56 (1H, d, J=7.3Hz), 7.70 (1H, m), 8.76 (iH, 
45 d, J=15.9Hz), 8.78 (1H,s), 9:76(1 H.brs) 
FAB-MS; m/z: 368 (MH + ) 
Isomer B ' 

; 1 H-NMR (CDCI3) 8 : 1.36 (6H, d, J=6.8Hz), 1.60 (3H, t, J=7.3Hz), 3.15 (1H, dq, J=6,8Hz), 4.35 (2H, q, 7.3Hz), 5.75 ; 
i (1 H.brs), 6.92.(1 H, s), 7.49 (2H, s) t 7^ 
50-. ;(iH,brs),. • 

FAB-MS; m/z: 368 (MH + ) . . 

(B) 1 -Ethyl-7-[(E)-2-(4-isopr6pyl-1 ,3Tthiazol-2-yl)-1 -ethehyl]-4-ox6-i ,4-dihydro-3-quinolinecarboriitrile 

55 •: [0346] A solutioir (i ml) of dimethyiformamide (24^3 uJ, 0:32 mmol) in acetbnitrile was added with oxalyl chloride 
(25.6 \L\ t 0.30 mmol) under. ice cboNng, stirred at the.same temperature for 1 0 minutes, then added with a solution (1 
ml) of i carboxamide (72.0 mg, 
0.2d rrimol) in acetoriitrile, and stirred at the same temperature for 1 0 minutes. The mixture was added with pyridine 
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/ (47.5 0.60 mmol), and stirred at the. same temperature for 15 minutes. The mixture was further added with pyridine 
{23 j 0.30 mmol); and stirred at room temperature for 30 minutes. After a solution (1 ml) of dim eihy If orm amide f (1 8.2 : 

■ uJ,0;24mmol) and oxaiyl chloride (1 8.8 uJ, 0.22 mmol) in acetonitrile previously prepared at Q°C was added, the mixture;, 
was added with pyridine (34.9 u>l, 0.44 mmol), and stirred at room temperature for 20 minutes. The so [vent was evap- 
orated, arid the resulting [ residue was added with ethyl acetate, washed in turn with 5%/aqueous citric acid, saturated 
aqueous sodium hydrogencarbonate, water, and saturated brine, and dried over anhydrous sodium sulfate. Then the 
solvent was evaporated, and the resulting residue was purified by silica gel column chromatography (chloroform -> 
chibroformimethanol = 99.5:0.5) to obtain the title compound (61 .5 mg, 89.8%) as a pale yellow/solid. 
1 H-NMR (CDCI 3 ) 8 : 1.36 (6H, d, J=6.8Hz), 1.55-65 (3H, m), 3,15 (TH, dq, J=6.8Hz), 4.25-4.35 (2H, m) ( 6.93 (1H, s), 
7.47 (2H, s), 7.55 (1H, s), 7.66 (1H, dd, J=8.5, 1.2Hz), 8.05 (1H, s), 8.45 (1H, d, J=8.5Hz) 
FAB-MS; m/z: 350 (MH+) 

(C) 1-Ethyi-7-[(Ej-2-(4^ . 

[0347] A solution (1 ml) of aluminum chloride (33.7 mg, 0.24 mmol) In dimethylfbrmamide was adde^ with sodium 
azide (54.7 mg, 0.84 mmol) under ice codling, and stirred at room temperature; for 15 minutes. Then, the mixture was 
added with a solution (1 mi) of t-ethy!-7-[(E)-2-(4-isop 

carbohitrile (29.4 mg, 6.08 mmol) in dimethylformamidej and stirred.at 85-90 b C for 2 days, the reaction mixture was 
poured to ice wateM N hydrochloric acid (0.5 ml), and the mixture was gradually added with 1 N hydrochloric acid 
(0.5 ml), and stirred at room temperature for 30 minutes> The deposited solid was collected by filtration, washed with 
water and a small amount of ethanpl, and then dried to obtain the title compound (1 4.4 mg, 43.6%) as a colorless solid. 
1H-NMR (DMSO-d 6 ) 8 : 1 .29 (6H, d ; J=6.8Hz), 1.46 (3H, t, J=7.1Hz), 3.08 (i H, m), 4.55-4.65 (2H, m), 7.34 (IH, s), : 
7.69 (1 H, d, J=i 6.1Hz), 7 83 (1 H, d, J=1 6.1 Hz), 7.96 (1H, d, J=8.5Hz), 8.21 (1 H, s), 8.35 (1 H, d, J=8.5Hz), 9.11 (1H, s) 
FABTMS;rr^z:393(MH+) 

Example 70: i -Cyclopfbpyi-6-f^ ,3-thiazbl-2-yl)methbxy]-3-(1 H-1 ^.S^-tetrazol-S-yD-l ,4-dihydro- 

4-quinolirione 

(A) i-Cyciopro^ 

[0348] ' A suspensipn (2 ml) of i-cyclopropyl-6,7-difluoro-4-oxb-1 ,4-dihydro-3-quirio|inecarbbxylic acid (1 00.3 mg, 
0.38 mmol) in dimethytformamide was added with ethyl chloroformate (54.0 0:57 mmol) and triethyfamine (79.1 
: : 0,57 mmol) at 0°C:under nitrogen flow, and stirred at the same temperature for 1 hour, at.robm temperature for 30 
■ minutes, arid at 0°C for 30 minutes, then added with aqueous ammonia (70 pJ), and stirred overnight. The mixture was 
added with ethyl acetate, washed in turn with 5% aqueous citric acid, saturated aqueous sodium hydrogencarbonate, 
water, and saturated brine, and dried over anhydrous sodium sulfate. Then the solvent was evaporated to obtain the 
title compound (99.2 mg, 99.3%) as a colorless solid. 

1 H-NMR (CDCI3) 5: 1.15-1.25 (2H, m), 1:35-1.45 (2H, m), 3.45-3.55 (1H, m), 5.72 (tH* br s), 7.81 (I H, dd, J=11.2, 
6.3Hz), 8.28 (1H, dd, J=1 0.3, 8.8Hz), 8.89 (1H, s), 9.52 (1H, brs) 

(B) 1 0yclopropyl-6,7-dif|uorOT4-pxo-1 ,4-dihydro-3-quinolinecarbonitriie : 

[0349] A solution (1 ml) of dimethytformamide (61.9 uJ, 0.79 mmol) in acetonitrile was added with oxaiyl chloride 
(63.4 |il, 0:72 mmol) under ice cooling, and stirred at the same temperature for 15 minutes, then added with a suspension 
(2 ml). of l-cyclopropyl-ej-difluoro-^-oxb-^ 0.36 mmol) in acetonitrile, 

:, and stirred at the same temperature 5 minutes. The mixture was wadded with pyridine (0.1 18 ml, 1. 44^01), and stirred 

. at the same terfiperature for 10 minutes, and at room temperature for 20 minutes. The solvent was evaporated, and 
the: resulting residue was added with ethyl acetate, washed in turn with 5% aqueous citric acid, saturated aqueous 
sodium hydrojgencarboriate, water, and saturated brine, and dried over anhydrous sodium sulfate. Then the solvent 
was evaporated to obtain the title compound (71 .0 mg, 79.4%) as a colorless solid. 

. ^H-NMR (CDCI3) 8 : 1.10-1.20 (2H, m), 1 .35-1.45 (2H, m), 3.45-3.55 (1H, m), 7 ? 78 (I H, dd, J=11 .2, 6.3Hz), 8.16 (I H, 

. s), 8^20 (1H,;dd, J=1 0.0, y^Briz)^,'';.';:.^.:;.- 1 

(C) 1-Ctyclbpropyl : 6-flubrb-7-[(4-isb^ 

[0350] A solution (3 ml) of sodium hydride (1 3.4 mg, 0*34 mmol) in dimethylformamide was added with 1 8-crbwn-6 
, {81:2 mg, 0.31 mmol) and 4-jsopropyl-1 l 3-thlazol-2-y!methanol (43.9 mg, 0.28 mmol) under nitrogen flow at room 
temperature, and stirred at the same temperature for 15 minutes. The reaction mixture was added with a solution (3 
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ml) of 1 ^ciopropyl-6 ( 7-<iiflu6ro^4roxo-1 .A-dihydro-S-quinolinecarbonitrlle (6J3.8 mg, 0.28 mmol) In dimethylfonrnamide, 
. and stirred at the same: temperature for 1 .5 hours. The mixture was added with ethyl acetate; 1 N hydrochloric acid 
;. ; : (p;335 ml) and water;; ;and.distributed^The;ethy! acetate layer was washed with water arid saturated brine, and dried 
:: ; oyer anhydrous sodium sutfate ; The sorverit was evaporated, andthe resulting residue Was purified by silica gel column 
; 5:. ■: : -chromatography (chloroform (77.6 mg, 72.4%) as a pale 

; yellow soi.id. 

1 R^NMR (CDCI 3 ) 5 : V.05-1 .1 0 (2H, m), 1.31 (6H, d, J=7.iHz), 1 .35-1 .45 (2H, m), 3.05-3.15 (W, m), i35-3!45 (1H, 
: • m), 5.59 (2H, s), 6.98 (IH. s), 7.63 (1H ; d, d=6.6Hz), 8.07 {1H, d, J=r10.5Hz), 8.08 (1H, s) 

,: \- : ''io ; (D) 1 -Cyclppropyl-6-fluoro-7-i(4-jsopropyl-1 ,3-thiazol-2-yl)methoxy]-3-(1 H-1 ,2,3,4-tetrazpi-5 : yl)-1 ,4-dihydro- . 
- ■ . 4-quinqHnone .. ■ ■ \ 

[0351 J A solution (2 ml) of aluminum chloride (41.0 mg, 0.30 mmol) in dimethylformamlde was added with sodium 
. azide (66.6 mg, 1.02 mmol) under ice cooling, and stirred at room temperature for 20 minutes. Then the mixture was 

is added with a solution (2 ml) of 1<yclopropyl-6-fIuoro-7-[(4-isopropyl-1 i 3-thiazbl-2-yl)methoxy]-4-oxo-1^ 

3-quinolinecarbohitrile (39.3 mg, 0.10 mmol) in dimethylfonrnamide, and stirred at 85-90°C for 1 day. The reaction 
mixture was poured to ice water-1 N hydrochloric acid (1.1 ml), and the mixture was stirred at room temperature for 
30 minutes. The deposited solid was collected by filtration, washed with water and a small amount of ethanol, and then 
dried to obtain the title compound (1 3.2 mg) as a colorless solid. The mother was adjusted to pH 4 with 1 N aqueous 

20 sodium hydroxide, and the deposited solid was collected by filtration, washed with water and a small amount of ethanol, 
and then dried to obtain the title compound (15.9 mg, total 66.6%) as; a colorless solid, , 

1 H-NMR (DMSO-d 6 ) 6 : 1 .10-1- 20 (2H, m), 1.26 (6H, d, J=6.8Hz), 1 .30-1 .40 (2H, m), 3.00-3.15 (1 H, m), 3.65-3.75 (1 H, 
/ m), 5.77 (2H, s), 7:39 (1 H, s), 7.92 (1H, d, J=7.3Hz), 8.03 (1H, d, J=11 .2Hz), 8.79 (1H, s) 
FAB-MS; m/z: 427 (Mhi + ) : "/ 

25 . • • ';v-.-. ., V \ ■ ' ' .. ' 

: Exam^ acid 

■ : . (A) Dimethyl 2-[(3,4-difluorophenyl)hydrazono]malonate 

30 [0352] : 3,4-Dif lUbrbanilirie (5.00 gi 38-7 mmol) was dissolved in 10% hydrochloric acid (15 ml), slowly added dropwise 
• ■ with an aqueous solution (1 0 nil) of sodium nitrite (2.81 g, 40.7 mmol) at 0°C, and then stirred for 30 minutes. The . 
insoluble was removed by filtration, and the resulting solution was slowly added dropwise to a reactor filled with; dimethyl 
. malonaie (8.84 g, 77.5 mmol), sodium acetate (11 .4 g, 139 mmol), ethanol (i 00 ml) and water (20 ml) which were 
previously cooled, and the mixture was stirred at 0°C overnight. The deposited crystals were collected by filtration, 
35 dissolved in chloroform, and washed with water. The chloroform layer was dried, and the solvent: was evaporated to 

: obtain the title compound (9.1 8 g, 87%);as a yellow solid; 
•;.:" : 1 H-NMR (CDCI 3 ) 6 : 3.88 (3H, s), 3.91 (3H, s), 6.98 (1H, m), 7.16 (1H, m), 7.29 (1H, m), 12.8 (1H, brs) 

(B) Dimethyl 2-[(3,4-diflubrbphenyl)-2-ethylhydrazono]malohate 

[0353j The dimethyl 2-[(3,4-difluorpphenyl)hydraz^ 

in DMF (140 ml), added with 95% sodium hydride (800 mg, 31 .7 mmol) under ice cooling under argon atmosphere, 
and stirred at room temperature for 1 hour. The mixture was cooled again with ice, added with ethyl iodide (4.24 ml, 
52.8 mmol), stirred at room temperature for 1 hour, and then stirred at 75°C overnight. The mixture was left stand for 
45 cooling, then added withacetic acid (10 ml), and concentrated, and the resulting residue was diluted with chloroform, 
and washed with saturated brine. The organic layer was dried and concentrated, arid the resulting residue was purif ied 
by silica gel column chrornatography (hexane-ethyl acetate, 20:1 , y/v) to obtain the title compound (4.86 g, 61%). 
: 1 H-NMR(CDci 3 ) 5 : .1 .26 (3H,.t, J=7.3Hz), 3.64 (3H, s), 3.84 (3H, s), 3.85 (m, 2H), 6.99 (1 H, m), 7.15-7.1 9 (2H, m) 

. : ;■ 5^ 

[0354] - The dimethyl 2-[(3,4-dif|uprophenyl)-2-ethylhydrazono]malonate (4.86 g,1 6.2 mrrioi) obtained in (B) was add- 
ed with polyp hosphoric acid (1 00 ml), arid stirred at j 1 0 9 C for 20 hours. The reaction mixture was left stand for cooling, 
then diluted with water/ arid extracted with ethyl acetate twice. The organic iayer was dried and then concentrated, 
; 55 • and the resulting residue was purified by silica gel column chromatography (chiorof orm-ethyl acetate, 4:1 , v/v) to obtain 
;<; the title compound (959 mg, 21%) as yellow crystals: ~- 

1 H-NMR (CDCI3) : 5 ; ; 1 .5,7 (3H, t, J=7.3Hz)3.99 (3H, s), 4.48 (q, 2H, J=7.3Hz), 7.35 (1 H, dd, J=1 0.7, 6.1 Hz), 8;21 (2H, 
1H, dd, J=9.3, 8:8Hz) ; . ' 
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(D) Methyl 1 -ethyh64luoro-7-[(4^isopropyl-1 ,3-thIazol-2^yl)meth 

[0355] ;: :(4 : lsopropyl-1,34hi^ mg, 0.60, mmol) was dissolved in: DMF (3 ml), added with 

18-crown-6 (337 mg, 1 .28 mmbl), and sodium hydride (95%/ 32.2 mg, 1.28 mmbl) , and stirred under a igbh atmosphere 

5 ; for 15 minutes; The mixture was : added; with 

obtained in (C) (311 mg, 1 .16 mnhoi), andstirred at room temperature for 1 hour. Then the reaction mixture was added 
with aqueous ammonium chloride, and extracted with ethyl acetate. The organic. layer was dried over magnesium 
sulfate, and the solvent was evaporated under reduced pressure. The resulting residue was purified by preparative 
TLC (chloroform-ethyl acetate, 4:1 , v/vj to obtain the title compound (380 mg; 81%) as yellow crystals. 

10 1H-NMR (CD.CI 3 ) 8 : 1.32 (6H, d, J=6.8Hz), 1.51 (3H, t, J=7.1Hz), 3.11 (1H, rh), 3.98 (3H, s), 4.48 (2H, q, J=7.1Hz), ' 
5.59 (2H,s), 6.9? (1H,s), 7.26 (1H, d, J=6.4Hz), 8.07 (1H, d, J=10.5Hz) 

(E) 1-Ethyl-6-flubro-7-[(4-isd 

15 [0356] - The methyl r-etHyl-6-fluoro-7-[(4-isopropyM ;3-m 

late obtained in (D) (380 mg, 0.937 mmol) was dissolved in acetic acid (5 mi)-hydrochloric acid (5 mi), and stirred at 
110°C for 2 hours. The reaction mixture was distributed in ethyl acetate-ice water, the organic layer was dried over 
magnesium sulfate, and then the solvent was evaporated to obtain the title compound (322 mg, 88%) as brown powder. 
iH-NMR (CDCI3) 5 : i.32 (6H, d, J=7.1Hz), 1 .57 (3H, t, J=7.3Hz), 3.12 (1H, m), 4.73 (2H, q, J=7.3Hz), 5.72 (2H, s), 

20 7.04 (1H, s), 7.58 (1H, d, J=6.6Hz), 8.10 (1H, d, J=10.0Hz) 

• : Example 72: 1 -Ethyl-6-flupro-7-[(4-isopropyl-1 ,3-thiazol-2-yi)methyl]-3-(1 H-1 ^.S^-tetrazoi-S-yO-l ,4-dihydro- . . 
4-cinnolinone . ■ . -\ 

?5 (A) N 3 -(2-Cyanoethyi)-1-ethyl-6-fluoro-7-[(4-isopropylO,3-thiazol-2-yl)methyO^ 
3-cinnolinecarboxarpide - 

:.: V; [0357] The 1 -ethyl-6-fluoro-7-[(4-isopropyl-1 ,3-thiazol-2-yl)methyl]-4-oxo-1 ,4-dihydro-3-cinnolinecarboxylic acid ob- 
: tairied in Example 71 (E) (322 ;mg, 0.823 mmol) was dissolved in DMF (6 ml), added with ethyl chloroformate (0.117 
30 ml, 1.23 mmol) and triethylamine (0.172 ml, 1.23 mmol). under ice cooling, and stirred for 1 hour. The mixture was 
warmed to rborfi temperature, and further stirred for 30 minutes. The mixture was cooled again with ice, stirred for 1 
hour/then added with cyanoethylamine (0.273 ml, 3.70 mmol), and stirred at room temperature for 3 days. The re action 
mixture was diluted with ethyl acetate, washed with aqueous citric 

and water, and dried. The solvent was evaporated and the resulting residue was purified by silica gel column chroma- 
35 tography (chlbroform-rriethanol, 200:1 , v/v) to obtain the title compound (276 mg, 76%) as yellow crystals. : 

1 H-NMR (CDGI3) 8 : 1 .32 (6H, d, J=7.1 Hz), 1 .55 (3H, t, J=7.3Hz), 2.78 (2H, t, J=6;8Hz), 3.11 (1H, m), 3.76 (2H, m), : 
• • 4.64 (2H, q, J=7.3Hz), 5.62 (2H, s), 7.00 (1H, s), 7.39 (1H,d, J=6.6Hz), 8;08 (1H, d, J=10.3Hz), 10.4 (1H, m) 

(B) 2^(5-{1 -Ethyl-6-ftuo^ 
40 1-yl)ethy I cyanide 

[0358] The ; N^(2%ahoethyl)M-ethyi-6-flu^ 

necarboxamjde obtain ed in (A) (276 mg, 0.622 mmol) was dissolved in acetonitrile (6 ml), added with sodium azide .. 
: (48.5 mg, 0.747 mmol), and trifluoromethanesulfonic anhydride (0.126 ml, 0.747 mmol) under ice cooling under argon 
45 atmosphere, arid stirred at room temperature for 2 hours; The mixture was further added with sodium azide (97 mg) 
arid trifiuororriethanesulfonic anhydride (0.252 ml), and stirred overnight. The mixture was further added with sodium 
. azjde (97 mg) arid trifluoromethariesulfonic anhydride (0.252 ml), and stirred for 7 hours. The reaction mixture was 
added with saturated aqueous sodium hyrogencarbonate, and extracted with ethyl acetate, and then the extract was 
dried. The solvent was evaporated, and the resulting residue was purified by silica ge| column chromatography (toluene- 
■ so : acetone^ 

IH^NMR (CDCI 3 ) 8 ; i .34 (6H; d, J=6.8Hz), 1 .58 (3H, t; J=7.3Hz), 3.12 (1H, mj, 3.19 (2H, t, J=7.1Hz), 4.58 (2H, q, 
. J=7.3Hz), 4.78 (2H, t, J=^ 7-02 (1H, s) l : 7.43 (1 H, d, J=6;6Hz), 8.07 (1.H, d, J=10 3Hz) • 

(C) 1-Ethyl-6-flubr6-7-[(4-is6propyl-1 ,3-thiazol-2-yl)methyl]-3-(1H-1 ^.S^-tetrazol-S-ylJ-l ,4-dihydro-4-cinriolinone 

[0359] The 2-(5-(1-ethyl-6-fluoro-7-[(4-isopropyM .S-thiazol^-yOmethyH-oxo-l t 4-dihydrb-3-cinnbliriyl}-iH- 
1 ,2,3,4-tetrazol-1-yi)ethyl cyanide obtained in (B) (134 mg,0.286 mmol) was dissolved in methylene chloride, added 
with DBU (0.107 ml, 0.714 mmol), arid stirred at room temperature for 3 hours. The mixture was further added with 
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DBU (0.107 ml, 0.714 rrimol), stirred;for 2 hours, added with another DB U (0.107 ml, 0.714 mmol), and stirred for 2 
hours. .The reaction mixture:was diluted with chloroform, washed with i N hydrochloric acid, and water, and then dried.. 
The solvent was evaporated, and the resulting residue was : purified by preparative TLC (chlorbfpfm-methanoi-water, : 
8:3:0.5,:v/v/v) to obtain the title compound (101 mg, 85%) as yellow c^ 

1 H-NMR (Gb 3 OD) 8 : 1.35 (6H, d, J=6.8Hz), 1 .57 (3H, t, J=6.8Hz), 3.14 (1 H, m) 4.72 (2H, m), 5.67 (2H, s), 7.11 (1 H, 

s), 7.49 (1H, m), 7.59 (1H, m) ; ; 

MS;m/z:416(MH 4 ) 

Test Example 1; Effect of combinational use with an antimicrobial agent on multidrug resistant Pseudomonas : 
aeruginosa ; ;•.,/.:. •': :: : v : :'.; :- ;■■ ■ •■ . ' . .7 ■ t .V _ •. J : ; . : , T,. ■ 



[0360] : As multidrug resistant Pseudomonas aeruginosa, Pseudomonas aeruginosa PAM 1 723 strain highly express- 
: ing the drug efflux pump was used. As antimicrobial drugs for the combinational uses. levofloxacin (LVFX) as a qui- 
riolone antibacterial agent: and az^^ 

15 [0361] Each of the compounds shown in table 1 with. Example No;, which falls within the compounds of the present 
invention, was subjected to the measurement of its minimum concentration (u,g/m I) that was required to enhance the 
antibacterial activity of the antibacterial agent when the test compound was used in combination with the antibacterial 
drug applied at a concentration of 1/4, or 1/8 or less of the minimum inhibitory concentration against the PAM 1723 
strain. Each value in Table 1 shows a minimum concentration (iig/ml) of each compound that was required to enhance 

20 the antibacterial activity when the test compound was used in combination with the antibacterial drug applied at a 
concentration of 1/8 or less of the minimum inhibitory concentration. As for levofloxacin, effects: were indicated as 
combinational uses for 7 ; 5 hours, and as for azthreonam, effects as combinational uses for 1 8 hours was indicated. : 
The Muller-Hinton broth (MHB, Difco) was used as a medium, and the inoculated amount of the bacteria was 1 x 10 6 
CFU/ml. Effects were determined by optically measuring thetransmittance of the bacterial culture with time/and visually 

25 observing the turbidity of the medium. As clearly shown in Table 1, the compounds of the present invention exhibited 
effect on the drug resistant Pseudomonas aeruginosa in the combinational uses mainly by inhibiting acquisition of 
resistance due to the drug efflux pump, and accordingly, it can be concluded that the class of compounds are expected 
to be useful clinically. 
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Example 73 

35 : (1) Calculation of pharmacophore^ : \ 

; .: [0362] By using the conformation search function of CATALYST™ , calculation was performed on the compounds of 
i Examples 1 , 10, 15, 27, 37, 49 and 70 shown in Table 1 in the best quality at the energy tolerance of the conformation 
. ^generated: of 20 kcal/mbl arid the maximum number of conformations of 250. Then, all. the conformations generated 
were input in the compound information. Pharmacophores were calculated using all of the above compounds by means 
of CATALYST/HipHpp, one of the functions of pharmacophore generation (Hypothesis) by CATALYST™. Among the 
results obtained; one p^ selected. . 

[0363] The resulting in Fig/ 1; Each site in the figure is shown as a sphere having the radius 

of 1;7 A from its center 1 and Site 4 is indicated as a sphere having the radius (tolerance) of 2 

A from each center. The result obtained by overlaying all the compounds on the resulting pharmacophore is shown in 
Fig. 2, For overlaying the compounds, the Compare/Fit function of CATALYST™ was used, in Fig. 2, hydrogen atoms 
are not shown. In the figure, each site is indicated as the scope of the spherical part, and Site 1 and Site 4 are shown 
as spheres having the^ radius of 1 .7 A (The actual tolerance is a sphere having the radius of 2 A.). Figs. 3 to 9 show 
the mbde of . overlay of each compound on the pharmacophore. Fig; 3 shows the result obtained by the compound of 
Example i , Fig- 4 for the compound of ^ 10, Fig. 5 for the compound of Example 15, Fig. 6 for the compound 

of Example 27, Fig v 7: for the compound of Example 37, Fig. 8 for the compound of Example 49, and Fig. 9 for the 
compound of Example 70. 
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(2):Evaluation whether or hot a compound fits the pharmacophore' 

[0364] Evaluation whether or riot a compound fits the pharmacophore can be performed as follows. The conformation 
of the compound is calculated using a program based on the molecular force field method such as, for example, 
CATALYST™, CHARMm, and MMFF, or a program based on the molecular orbital method such as MOPAC (these 
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programs are given as examples and programs are not limited to these mentioned above) ; Ekch conformation is indi- 
vidually overlaid on the pharmacophore by using a program such as CAtALYST™ or manually. A compound whose 
partial structures occupy the aforementioned four sites, or a compound whose partial structures are in contact with the 
. : four sites can be considered to fit the pharmacophore and determined to have ah Inhibitory activity agaihst the drug 
5 effluxipump of Pseudomohas aeruginosa More specifically, when the compound is overlaid on the pharmacophore, 
and for each of the cites, when constitutional atoms in the partial structure that conform with the feature of the site is 
located wjthin 0.5 to 3 A from the site, more preferably, when the atoms are within the tolerance of 2 A for Site 1 and 
Site 4. and within the tolerance of 1 .7 A for Site 2 and Site 4, the compound is determined to fit the pharmacophore. 
: [0365]; For example, as shown In Figs. 3 to 7 and Fig. 9, the partial structure of each compound. occupies the inside 
10 . 61 the sphere generated from the center of each site, with the radius of j; 7 A, and satisf ies the aforementioned tolerance. 
. The compound shown In Fig. 8 has the partial structures for Site 2 and Site 3 which are within the spheres generated 
from the center of each site with the radius of 1 .7 A. As for Site 1 and Site 4, the partial structures are In contact with 
the spheres similarly generated from the center of each site with the radius of 1 .7 A and are within 2 A. Therefore, the 
: compound is determined to sati^ . 



[0366] The medicament of the present invention has an inhibitory activity against the drug efflux pumps of microor- 
ganisms, and the medicament has preventing action on the acquisition of resistance Jo an antimicrobial drug by a 
microorganism, as well as resistantreliminating action on a microorganism with acquired resistance. Therefore,, the 
medicament of the present invention can achieve excellent effect in preventive and/or therapeutic treatment of a mi- 
crobial infection when used, for example, in combination with the administration of an antimicrobial drug. 



25 Claims 



1 . A method for preventive and/or therapeutic treatment of a microbial infection, which comprises the step of admin^ 
istering to an mammal including a human a preventively and/or therapeutically effective amount of a compound 
represented by the following general formula (I), a. physiologically. acceptable salt thereof, or a hydrate thereof, 

so . wherein:. . : - 




J 1 7~ W 1 — A 1 — (G 1 ) m — [CH (R 3 )] p — (G 2 ) n — G 3 — Q 1 (I) 



. R 1 and R| independently represent hydrogen atom, a halogen atom; cartoxyl jgroup, an alkoxycarbonyl group, 
40 . : : . . an amino group which may be substituted, an alkyl group which may be substituted, an aryl group which may 
: be substituted, 1 ;6r a heterocyclic group which may be substituted, or R 1 and 
saturated 5-Xo 7-membered ring formed by binding to each other' together with two adjacent ring-membered 
atoms of J 1 to which R 1 and R 2 bind; . 
R 3 represents hydrogen atom, hydroxy I group, or an a Ikbxy group; 
45 J 1 represents a 5- or 6-membered heteroaromatic ring; 

W 1 : represents a group selected! from the group consisting of -CH 

-OCH 2 0-i -CH 2 0-, : -CH 2 -, ; -CO-, . -GH 2 CH 2 CH 2 -, -CH 2 NH-, -NHCH 2 -, -CH 2 S-, -CQNH-, -CH 2 SCH 2 -, 
-CH=CH-CONH- and -CH 2 QCH 2 - (each group binds at its left end to a ring-membered atom of J 1 );.or single 
bond; 

so A 1 represents a phenylene group which may be substituted, a pyridinediyl group which may be substituted, a 

furandiyl group which may be substituted, a thiophenediyl group which may be substituted, a benzofurandiyl 
group which may be substituted, a benzdibjthiophenediyl group which may be substituted, a benzoxaiolediyl 
group which may be substituted; a benzothiazolediyl group whiqh may be substituted, a pyrido[1 ,2-a]pyrimi- 
dihediyl group which may be substituted, a quinazolinediyi group which may be substituted, a benzotriazinediyl 

55 group which may be substituted, a 2H-chromenediyl group which may be substituted, a quinolin-4-one-diyl 

group which may be substituted, an azaquinplin-4Tone-diyl group. which may be substituted, a quinolinediyl 
. group which may be substituted, a thiadiaz9lo[3,2-a]pyrimidinediyl group which may be substituted, or. a thi- 
azpib[3,2-aipyrimidinediy! group which may be substituted; . 
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G 1 represents oxygen atom, carbonyl group, ethynyl group, -CH=N-, -N(R^)-c6^ -(CH 2 )-N(R 5 )-CO-, -N(R^)-, 
>N(R 7 )-S0 2 -, -S0 2 -N(R 8 h -CONtR 9 )-, -C(=CHR 10 )-, -C(R 11 )=G(R 1 2)-, -NHC0-C(R13)(R14). ( -CONH-C(R 1 5) 
(R 16 )- or -CH 2 0(CH 2 ) q - wherein R 4 , R 5 , R 6 , R 7 , R 8 and R 9 independently represent hydrogen atom, hydroxyl 
group or an alkyl group which may be substituted; R 10 represents cyaho group, carboxyi group or an ajkpxy- 
carbonyl group which may be substituted; R 11 and R 1 2 independently represents hydrogen atom, a halogen 
atom; an alkyl group which may: be substituted, or an aryl: group which may be substituted, or R 11 and R 12 
represent a ring formed by binding to each other; R 13 and R 1 4 independently represent hydrogen atom or an 
alkyl group, or R^ 3 and R 14 represent an alkylene group formed by binding to each other; R 1 ^ and R 16 inde- 
pendently represent hydrogen atom or an alkyl group, or R 15 and R 16 represent an alkylene group formed by 
binding to each other; and q represents an integer of f rom 0 to 5; 
p represents an integer of from 0 to 3; 
/••: G 2 represents a phenylene group which may be substituted, a furandiyl group which may be substituted, a 
tetrahydrofu ran diyl group which may be substituted, a pyridinediyl group which may. be substituted, a thiazo- 
linediyl group which may be substituted, an isoxazojidinediyl group which may be substituted, a 1 ,3-dioxolan- 
ediyl group which may be substituted, a thiophenediyl group which may be substituted; a pyrimi dined iy I group 
which may be substituted, -C(R 17 )=C(R 18 )-[C(R 19 )=C(R 20 )] y - wherein R 17 , R 18 , R 19 and R 20 independently 
represent hydrogen atom, a halogen atom, an alkyl group which may be substituted) or an aryl group which 
may be substituted, or represent a ring formed by R 17 and R 18 bound to each other, and/or a ring formed by 
R 19 and R 20 bound to each other, and y represents an integer of from 0 to 3, or -CCR^KR^y-CIR 23 )^ 24 )- 
wherein R 21 , R^ 2 , B 23 and R 24 independently represent hydrogen atom, phenyl group, or an alkyl group having 
1 to 6 carbon atoms, or represent a ring formed by R 21 and R 22 bound to each other and/or a ring formed by ; 
R 23 and R 24 bound to each other, or alternatively, represent a ring formed by R 21 and R 23 bound to each other; 
G 3 represents -CH 2 - or single bond; 
m and n independently represent an integer of 0 or 1 ; and 
Q 1 represents an acidic group. 

A method for eliminating resistance of a microorganism with acquired resistance to an antimicrobial agent, which 
comprises the step of contacting with the microorganism an effective amount of a compound represented by the 
general formula (I) according to claim 1 , a. physiologically acceptable salt thereof, or a hydrate thereof. 

A method for inhibiting acquisition of resistance to an antimicrobial agent by a microorganism, which comprises 
the step of contacting with a microorganism an effective amount of a compound represented by the general formula 
(I) according to claim 1 , a physiologically acceptable salt thereof, or a hydrate thereof . 

: A method for improving efficacy of an antimicrobial agent, which comprises the step of administering to a mammal 
including a human an effective amount of a compound represented by the general formula (I) according to claim 
1 , a physiologically acceptable salt thereof, or a hydrate thereof. 

A method for enhancing sensitivity of a microorganism to an antimicrobial agent,: which comprises the step of 
contacting with a microorganism an effective amount of a compound represented by the general formula (I) ac- 
cording to claim i, a physiologically acceptable salt thereof, or a hydrate thereof. 

The method according to any one of claims 1 to 5 wherein the microorganism is Pseudomonas aeruginosa. . 

A pharmaceutical composition for preventive and/or therapeutlctreatment of a microbial infection, which comprises 
a compound represented :by the general formula (I) according to claim 1 , a physiologically acceptable salt thereof, 
or a hydrate thereof together with an antimicrobial agent. 

A compound represented by the general formula (II), a salt thereof, or a hydrate thereof: 



^. w ii_ A ii_ (G ii )m _ Q n (id 

wherein R 31 and R 32 independently represent hydrogen atom, a halogen atom, carboxyi group, an alkoxycar 
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bony! group, an amino group which may be substituted, an alkyl group which may be substituted, an aryl group 
which may be substituted, or a heterocyciic group which may be substituted, or R 31 and R 32 represent a 
. 6-membered ring formed by R 31 and R 32 bound to each other together with two adjacent ring-membered atoms . 

: : ' ■ ' of jn; . ; : iV^-'^'':'''-' . ' ' " ' .. ■ : ' . v ; ■ " " .' ■"' : ' . 

; 5 J 1 ^ represents a 5- or 6-mem^ 

W 11 represents a group selected from the group consisting of ;-CH=CH-, -CH 2 CH 2 s -6CH 2 -, -SCH 2 -, -OCH 2 0-, 
: -CHgO^Hg-.-COs -C^CHgCHg^ -CH 2 NH-, -NHCH 2 -, -CH^S-, -CQNH-, -CH 2 SCH 2 -, -CH=CH-CONH- and 
. -CH^OCHg- (each group binds at its le^ 
A 11 represents a py^ 

1° - : be substituted, a ;q be substituted, an azaquinolin-4-one-diyl group which . 

may be substitute^ : 
which may be substituted, or a thiazblo[3,2-aipyrimidinediy! group which may be substituted; G 1 . 1 represents 
: oxygen atom, carbbnyl group, ethynyl group, -CH=N-, -N(R 33 )CO-, -N(R 34 )-S0 2 -, -SOg-NfR 35 )-, -CO-N(R 36 )-, 
-C(=CHR 37 )- or>C(R 38 )=G(R 3 9) wherein R 33 , R 34 , R 35 , R 36 , R 37 , R 38 and R 39 independently represent hydro- 
: : : . 15 - : ; gen atom or ah ajkyl group which may be substituted; 
m represents an integer of 6 or 1 ; and 
Q 11 represents an acidic group. 

9. A medicament comprising a compound represented by the general formula (II) according to claim 7, a physiolog- 
ic icaliy acceptable salt thereof, or a hydrate thereof as an active ingredient. 

10. The medicament according to claim 9 which is a medicament for preventive and/or therapeutic treatment of a 
microbial infection. 

25 11. a compound, a salt thereof, or a hydrate thereof characterized by having a partial structure occupy ing the following 
; four sites in the following tolerance, and having an inhibitory action against drug efflux pump of Pseudomonas 
aeruginosa. 



.30 



Site 


. Feature 


x(A) 


y(A) 


z(A) 


Tolerance (A) 


1 


: ; ; Hydrophobic 


8839 


-0.324 


1.49 


r.-2 .'• 


. 2 


; Hydrophobic 


4.819 


1.836 


-0.29 


: 1.7 




Hydrophobic 


-1.722 


-0.964 


0.89 


1.7 


•••; : :;4:.:- : 


Negative lonizable 


-8.636 


-1.067 


-2.554 


2-. •;. 



12. The compound according to claim 1 1 , a salt thereof, or a hydrate thereof which has the inhibitory activity against 
. the drug efflux pump of Pseudomonas aeruginosa of 40 u.g/ml_ or less. 

™ 13. The compound according to claim 11 or claim 12, a salt thereof;! or a hydrate thereof which is represented by the 
general formula (I) according to claim 1 . 

v 14. The compound according to claim 11 or claim 12, a saltthereofi or a hydrate thereof 12 which is represented by 
the general formula (II) according to claim 8. 

45 

15. A drug efflux pump inhibitor which comprises the compound according to any one of claims 11 to 14, a physiolog- 
ically acceptable salt thereof, or a hydrate thereof . 

16. A medicament for preventive and/or therapeutic treatment of a microbial infection which comprises as an active 
50 . ingredient the compound according to any one of claims 11 to 14, a physiologically acceptable salt thereof, or a 

• hydrate thereof; ; 

17. A method for screening a compound having an inhibitory activity against drug efflux pump of Pset/cfo/nohas aer- 
ugihosa which comprises a step of determining whether or not a partial structure of a test compound occupies the 

5 ? - . four sites according to claim 11 in the tolerance according to claim i 1 by means of a computer program and/or an 
. : , ! . experimental three d 
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Fig. 1 




Fig. 2 
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Fig. ; 3 V; 
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Fig.: 7 




Fig. 8 
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No, 



Khira. Geterotsikl. Soedin. (11) , 1521-3 (Russian) 1983. 

Chemical Abstracts; Vol. 92 1980, abstract No. 128023 
Khira. Geterotsikl . Soedin. (9) > 1194-200 . 
(Russian) 1979. 

Chemical .Abstracts/ Vol.89, 1978, abstract No, 109013 
Tezisy Dokl, - Reap. Korif. Molodykh Uch. -Khim. / 2nd, 
Volume 1, 14-15. Akad. Nauk Est. SSR, irist. Khimi; : : 
Tallinn, USSR. (Russian) 1977. 

Chemical Abstracts, Vol. 78/ 1973, abstract No. 97460 
J. Heterocycl, Chem., 9(6), 1203-7 (English) 1972. 



8,11-14 



8,11^14 



8,11-14 
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Box I Observations where certain claims were foond unsearchable (Co a tin nation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims tinder Article 17(2Xa) for the following reasons: 

I. ^ qaiiroNos.: 1,4 

because they relate to subject matter hot required to be searched by this Authority, namely: 

They pertain to methods for treatment of the human body by therapy. 



1 |3 Claims Nciii-l? ■ ."'v;'-:. ■ . ■ .- 

" because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
. extent that no meaningful international search m be carried out, sp« 

(See extra sheet. ) 



3. □ ClaiimNoi:^^^ ;; 

; because they are dependent claims and are not drafted in accordance With the second and third sentences of Rule 6.4(a); 



Box II Observations where unity of invention Is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet.) 



1. O As all required additional search fees were timely paid by the applicant, mis International search report covers all searchable 

claims. \. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did hot invite payment 
of any additional fee, 

3. D TAs only some of the required additional search fees were timely paid by the applicant, mis international search report covers 
only those claims for which fees were paid, sperifically claims Nos.: 



4, Q No required additional search fees were timely paid by the applicant. Consequently, this international 
■ search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.; 



Remark on Protest Q the additional search fees were accompanied by the applicant's protest. 

I I No protest accompanied the payment of additional search fees. 
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Corifeihuatioh of Box Nos.I, II of continuation of first sheet (1) : . 

.The general formulae (I) and (II) of the compounds as described in claims 
1 and 8 are variable in most of the structures thereof and thus there is no 
novel and important chemical structure commoh to compounds involved therein. 
Accordingly, it is impossible to comprehend any general single inventive 
concept on the basis of the description of these claims . It is stated that 
each subs tituent in the general formulae is not ^particularly specified in 
the substitiient type. In addition/ such a substituent may further have other 
substituents, which makes the scope thereof unclear. Furthermore, the 
substituents Ql and Qll are merely defined each as "an acidic group" in claims 
and thus the scope thereof is unclear. In the illustration of Ql and Qll 
in the description, moreover, alkoxy groups, etc - , which are hot regarded 
as acidic groups in general, are also included in the scope thereof. That 
is to say, the contents of the description are not well-priganized. : 

As in claim 11, compounds which are defined merely by the site distance 
without using any chemical structure are substantially unclear. 

In this .international search report, therefore,, prior art search has 
: been practiced exclusively on the compounds of the general formulae (I) and 
(II) wherein: 

:! :wi and Wll represent each -CH»CH- , -CH2CH2-, -CH20- or - CH2 CH2 CH2 - ; 

G3 is a single bond;. 
. m," h and p" are ' 6 ; arid J • ■ 

Ql and Qll represent each carboxy, f luorome thane sulfonylami do, 
N-cyahocarboxamido or Brtetrazolyl. 
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